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foreword 


This  Final  Report  for  the  Naval  Air  Basic  Training  Command  (CNABATRA)  Manpower 
Allocation  Model  and  Productivity  Measurement  Model  is  submitted  in  performance  of 
Contract  No.  N00022-69-C-0100.  The  report  describes  model  formulation,  assumptions 
and  the  data  base  used  to  demonstrate  model  operations.  Outputs  for  models  are 
separately  bound.  Operational  instructions  and  computer  program  documentation  are 
provided  in  a  Users  Manual. 
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SUMMARY 


The  Manpower  Allocation  Model  (MAM)  and  Productivity  Measurement  Model  (PMM)  for 
CNABATRA  were  developed  to  provide  Navy  management  with  tool:>  for  improved  manpower 
planning,  programming,  and  budgeting.  Development  of  the  models  included  an  investi¬ 
gation  of  the  available  data  and  an  analysis  of  the  processes  which  take  place  at 
the  various  CNABATRA  facilities.  After  the  models  were  then  formulated,  computer 
programs  were  written,  tested,  and  run  using  available  data.  The  resulting  models 
incorporate  the  previously  developed  manpower  allocation  models  for  NAS  Saufley, 
Whiting,  and  Ellyson.' 

The  MAM  provides  the  quantitative  means  of  examining  manpower  requirements  for; 

1,  NAS  Pensacola  and  associated  Training  Squadrons  VT4,  VT6,  and  VTIO. 

2,  NAS  Meridian  and  associated  Training  Squadrons  VT7  and  VT9. 

3,  Naval  Aviation  Schools  Command  (NAVSCOLCOM) . 

4,  CNABATRA  Staff 

5,  CNATRA  Staff 

6,  Naval  Aviation  Museum 

as  well  as  previously  developed  models  for  NAS  Saufley,  NAS  Ellyson,  and  NAS 
Whiting  to  support  a  range  of  pilot  training  rates  in  increments  selected  by  the 
user.  The  annual  pilot  training  rates  used  to  run  the  model  were  related  to  CNATRA 
training  loads  of  from  2000  to  4000  pilots  per  year  in  increments  of  250.  The 
MAM  was  developed  using  the  technique  of  process  analysis  to  examine  the  work  flow 
of  the  CNABATRA  facilities.  Process  analysis  provides  the  mathematical  structure 
for  the  model  in  terras  of  labor  inputs,  intermediate  products,  and  final  outputs 
(trained  pilots).  This  structure,  combined  with  linear  programming  techniques,  is 
used  to  determine  the  optimum  (least-cost)  manpower  requirements  for  a  particular 
pilot  training  rate.  The  effects,  in  terms  of  manpower  and  costs,  of  policy  con¬ 
straints  imposeo  c-i  the  number  of  use  of  particular  labor  skill  categories  can 
also  be  analyzed. 

The  model  incorporates  the  Resource  Management  System  (RMS)  Project  PRIME  cost  and 
subcost  center  identification  organization.  The  model  is  designed  to  use  data  from 
RMS  PRIME,  OPNAV  5320,  Enlisted  Distribution  and  Verification  Reports  (SUPERS  Report 
1080-14),  and  Student  Training  Progress  Critique.  Other  sources  of  data  can  also  be 
used. 

For  each  pilot  training  rate,  the  manpower  requirements  for  each  subcost  center  are 
specified  in  terms  of  the  billet  identification,  the  labor  skill  category.  The  labor 
skill  category  is  further  defined  in  terms  of  labor  classification:  officer,  warrant 
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officer,  enlisted  men,  graded  civilians,  and  ungraded  or  wage  board  civilians.  The 
appropriate  designator  for  officers,  the  rating  for  enlisted  men,  and  the  series 
for  civilian  personnel  are  specified.  Where  appropriate,  based  on  input  data,  the 
NEC/NOBC  are  identified.  The  rank,  rate,  or  grade  is  also  listed  to  indicate  the 
proficiency  level  of  the  labor  skill. 

The  model  provides  the  required  manhours  per  month,  the  equivalent  number  of  people 
in  each  labor  skill  category,  and  summaries  for  the  cost  center.  It  also  determines 
the  required  units  for  each  subcost  center  functioning  with  the  optimum  manning. 

In  addition  to  this  output,  other  data  is  available  from  the  linear  programming 
algorithm  which  can  be  extremely  useful  to  a  manpower  requirements  analyst.  This 
includes  information  concerning  marginal  values,  transfer  prices,  ranges  and  inter- 
rel ati ohshi ps  of  the  inputs,  intermediate  products,  and  final  outputs  at  optimality. 

Because  of  the  lack  of  realistic  constraints  (upper  and  lower  bounds)  a-nd  a  range  if 
technologies,  however,  the  solutions  provided  in  demonstrating  model  operation  do 
not  reflect  the  total  model  capability. 

Based  on  the  structure,  inputs, and  outputs  of  the  CNABATRA  activities,  the  PMM  was 
developed  to  provide  conventional  productivity  measures,  productivity  indices,  and 
aggregate  productivity  indices. 

The  PMM  is  intended  to  provide  managers  with  a  means  of  comparing  an  activity's 
performance  to  particular  standards.  It  may  also  be  used  to  compare  the  perform¬ 
ance  of  similar  and  dissimilar  activities. 

The  PMM  uses  the  monthly  RMS  PRIME  7000-8  and  7000-9  reports  as  its  source  of  data. 

Types  of  data  taken  from  these  reports  are  the  work  units  accomplished,  together 
with  labor  hours  and  dollars  expended.  The  standard  productivity  index  may  be 
specified  by  the  user.  The  PMM  computes  a  cumulative  average  of  productivity 
indices  for  each  subcost  center  that  may  be  used  as  the  standard.  Other  standards, 
such  as  engineered  standards  may  be  used.  The  Manpower  Allocation  Model  (MAM) 
determines  the  optimal  manning  and  associated  optimal  work  units  for  each  subcost 
center  necessary  to  support  a  particular  pilot  training  rate.  This  date  may  be 
used  to  form  standards  for  use  in  the  PMM. 

« 

Thus,  the  PMM  can  be  used  independently  or  in  conjunction  with  MAM.  Both  models 
utilize  the  RMS  data  base  structure.  By  providing  the  actual  ratio  of  outputs  to  v 

labor  costs  and  manhours,  the  PMM  can  verify  the  predicted  optimal  ratio  of  output 
to  inouts  generated  by  the  MAM. 

A  general  framework  is  also  provided  for  operationally  implementing  the  models  in 
order  to  satisfy  data  requirements  in  the  OoO  Planning,  Programming,  and  Budgeting 
System  (PPBS). 

A  users  manual  containing  operational  instructions  and  computer  program  documentation 
is  available  under  separate  cover. 
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SECTION  1 

GENERAL 


OBJECTIVE  OF  STUDY 


The  HAN  was  ifeveloped  to  provide  nanagement  with  a  tool  for  determining  the 
optimal  allocation,  computation,  and  Justification  of  msnp-  rer  requirements 
for  three  naval  air  statlins  and  their  associated  squadrons  and  staff  of 
CNABATRA.  The  PW1  was  developed  to  provide  management  with  an  ability  to 
evaluate  and  compare  manpower  performance.  The  Chief  of  Naval  Air  Basic 
Training  (CKABATRA)  Is  the  primary  activity  In  the  Navy  pilot  training 
process.  The  Navy  Flight  Officer  (NFO)  program  Is  also  conducted  under 
the  cognizant  of  CNABATRA. 


The  Nanpower  Allocation  Nodel  (NAN)  developed  under  this  study  Is  required  to  deter¬ 
mine  current  and  future  optimal  (least-cost)  manpower  requirements  for  the  following 
activities  of  CNABATRA: 

1.  NAS  Pensacola  and  associated  Training  Squadrc's  VTA,  VT6,  and  VT10. 

2.  NAS  Nerldlan  and  associated  Training  Squadrons  VT7  and  VT9. 

3.  Naval  Aviation  Schools  Command  (NAVSCOLCON) . 

4.  CNABATRA  Staff 

5.  CNATRA  Staff 

f..  Nava.  Aviation  Nuseum 

As  designed,  these  models  are  compatible  with  others  previously  developed  for  NAS 
Saufley,  NAS  Ellyson,  and  NAS  Hhiting. 

The  objective  of  NAN  development  was  to  onable  management  to  rapidly  predict  man¬ 
power  requirements  for  CNABATRA  to  support  various  training  loads.  The  model  was 
specifically  run  to  determine  manpowmr  requirements  for  four  pilot  training  rates 
In  the  range  from  2000  to  ^OOO  pilots  per  year.  Other  beginning  (lowest),  ending 
(highest),  and  Incremental  output  levels  may  also  be  employed.  An  optimal  alloca¬ 
tion  (least-cost  mix)  of  these  requirements  by  function,  category,  gfade,  anc 
required  skill  level  may  also  be  determined.  The  nan  further  was  to  provide 
management  with  the  ability  to  examine  the  effect  of  manpower  policy  constraints 
on  the  manpower  allocation  and  assocUted  costs.  The  Productivity  Neasursment 
Nodel  was  devetOHd  using  the  same  data  bate  at  the  nan.  The  purpose  of  the  model 
It  to  form  conventional  productivity  measures,  productivity  Indices.  The  objective 
in  applying  the  models  It  to  use  the  NAN  i.i  order  to  produce  eptimwm  manpower  and 
output  requfremontt  and  to  use  the  PNN  in  order  to  verify  performance. 


SYSTEM  DESCRIPTION 


The  Manpower  Allocation  Model  reflects  the  Interrelationships  of  primary 
and  support  activities  within  the  CNABATRA  command  structure. 


Uithin  the  CNABATRA  command  structure  there  are  five  naval  air  stations  and  ten 
associated  training  squadron  directly  involved  in  the  Navy  pilot  training  process. 

In  addition,  there  are  several  supporting  activities  unde>'  the  cognizance  of  CNABATRA. 
The  NAN  correlates  the  complex  interrelationships  of  all  these  activities  and  enables 
management  to  determine  CNABPTRA's  current  and  future  optimal  manpower  requirements. 
Figure  l-l  shows  the  CNABATRA  organization  structure. 
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PLAN  OF  STUDY  FOR  MAH 


The  approach  taken  involved  an  analysis  of  the  pilot  training  and  NFO 
programs,  setting  up  a  production  function,  and  then  determining  the 
least-cost  mix  of  labor  inputs  to  produce  a  specified  pilot  training  output. 


Improved  source-daca  collection  systems  such  as  RMS  PRIME  have  provided  a  reliable 
and  comprehensive  Navy-wide  data  base.  This  permits  the  application  of  more  object¬ 
ive  and  quantitative  techniques  in  determining  and  allocating  manpower  requirements 
for  functions  performed  ashore. 

As  a  first  step  of  this  study,  it  was  necessary  to  consider  a  large  number  of  inter¬ 
connected  intermediate  products  for  each  type  of  activity  (RMS  PRIME  subcost  centers) 
in  the  two  naval  air  stations  and  associated  squadrons,  schools,  and  staff  functions 
studied.  A  process  analysis  technique  was  employed  which  deals  with  the  interrela¬ 
tionships  of  these  subcost  centers,  and  the  identification  of  alternative  processes 
for  operating  and  correlating  them  in  the  context  of  the  overall  program  objective. 

A  basic  assumption  of  this  technique  is  that  a  linear  relationship  exists,  between 
variable  labor  inputs  (manpower  and  untrained  pilots),  intermediate  output:  (those 
products  which  are  consumed  internally  within  the  organization),  and  final  oitputs 
(trained  pilots).  The  result  of  this  analysis  is  the  selection  of  the  "best"  pro¬ 
cesses  for  securing  efficient  utilization  of  resources  within  imposed  constraints. 

Programs  developed  under  this  study  described  the  process  analysis  for  the  twc  naval 
air  stations  and  provided  data  in  a  format  suitable  for  a  linear  programming  solu¬ 
tion.  The  objective  function  was  to  minimize  the  total  cost  of  the  labor  inputs. 
Several  possible  constraints  were  considered.  Not  all  of  these  were  exercised, 
however,  in  generating  the  manpower  requirements  present  in  this  report. 

One  of  the  model  requirements  was  the  ability  to  incrementally  vary. the  pilot  train¬ 
ing  rate  (PTR)  and  to  incorporate  certain  constraints  on  labor  (e.g.,  limits  or. 
civilian  personnel).  Non-negative  constraints  must  be  imposed  on  all  variables 
since  negative  labor  or  cost  has  no  economic  meaning.  Another  requirement  in  develop¬ 
ing  the  mgdel  is  that  the  pilot  training  and  NFO  training  programs  be  uniquely  treated 
in  the  model  structure  to  examine  impact  on  manpower  requirements  from  fluctuations 
ii'  output  for  either  program. 

In  the  overall  plan  of  study  for  development  of  the  model,  process  analysis  was  used 
to  describe  the  flow  of  inputs  and  outputs,  as  well  as  the  consumption  of  intermedi¬ 
ate  products.  The  RMS  PRIME  subcost  center  and  cost  center  structure  was  the  basis 
for  the  process  analysis.  Within  this  basic  structure,  the  model  had  to  examine  all 


feasible  levels  of  activity  solutions  and  then  arrive  at  an  optimal  activity  level. 

The  solution  then  had  to  be  translated  into  manpower  requirements. 

In  the  study  plan,  the  following  specific  considerations  were  implemented: 

1.  Mathematical  statements  of  functional  relationships  at  NA*=  Pensacola 
and  NAS  Meridian  between  specific  manpower  inputs,  interr.n .ate  pro¬ 
ducts,  and  outputs  at  the  selected  levels  in  the  CNATRA  pil  ’t  training 
program  and  in  the  CNATRA  Naval  Flight  Officer  (NFO)  program. 

2.  Mathematical  statements  of  functional  relationships  of  intermediate 
products  consumed  by  portions  of  the  Pensacola  complex,  which  are 
sensitive  to  the  CNATRA  programs,  and  those  consumed  by  remaining 
tenant  activities  in  the  Pensacola  complex. 

3.  Aggregation  and  synthesis  of  these  relationships  within  the  framework 
of  process  analysis  to  a  manpower  allocation  model  that  specified  the 
optimal  mix  of  manpower  over  time  to  achieve  specified  output  levels 
within  stated  or  explicitly  assumed  policy  and  environmental  constraints. 

4.  Constraints  on  basic  manpower  resources  available  to  CNABATRA.  ' 

5.  Aggregation  and  synthesis  of  these  relationships  with  CNABATRA 
activities  previously  modeled. 


GENERAL  DESCRIPTION  OF  THE  PRODUCTIVITY  MEASUREMENT  MODEL  AND  ITS  OUTPUT 


At  different  levels  of  command,  different  types  and  amounts  of  Information 
are  required.  The  PMM  produces  detailed  productivity  measures  at  the  lower 
level.,  where  the  detailed  RMS  PRIME  data  Is  gathered.  It  also  synthesizes 
these  measures  to  provide  high  level  commanders  with  the  meaningful  overviews. 


Regular  and  timely  reports  on  productivity  levels  and  trends  are  needed  at  all  levels 
for  effective  management,  planning,  and  allocation  of  the  limited  resources  available 
However,  the  need  for,  and  scarcity  of,  meaningful  productivity  measures  Is  especial¬ 
ly  acute  at  the  high  levels  of  command.  The  detailed  Information  which  Is  collected 
by  the  RMS  PRIME  system  for  each  cost  and  subcost  center  Is  generally  most  useful  to 
the  lower  level  commanders.  From  their  detailed  knowledge  of  an  Individual  center's 
sHuatlons,  they  can  almost  Intuitively  Judge  its  productivity.  Higher  level  comman¬ 
ders  require  that  large  amounts  of  detailed  information  be  synthesized  to  give  an 
overall  analysis  of  the  command.  Since  the  timeliness  of  a  report  affects  its  use¬ 
fulness,  the  computer  program  system  to  implement  the  PMM  is  designed  to  facilitate 
the  application  of  RMS  PRIMF  data  to  the  model  and  to  speed  productivity  reporting. 

The  PMM  for  CNABATP.A  forms  a  variety  of  productivity  measures  tailored  to  the  needs 
of  managers  at  each  level  of  command.  From  the  basic  RMS  data  for  individual  subcost 
centers,  the  PMM  forms  productivity  measures  which  are  then  aggregated  to  successive¬ 
ly  high  ’evels. 

For  each  subcost  center  In  CNABATRA,  the  productivity  measurement  model  forms  two 
conventional  productivity  measures:  output  per  manhour  and  output  per  labor  dollar 
(see  Figure  1-2).  ihe  output  per  dollar  Is  then  divided  by  the  standard  for  the  sub¬ 
cost  center  to  form  a  productivity  Index. 


Figure  1-2.  Sanple  Printout  of  Cost  Center  Aggregate  Productivity  MeasuroMnts 
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since  each  subcost  center's  productivity  index  (PI)  is  forised  by  comparinp  its  actual 
productivity  with  its  own  standard,  the  PI  is  normalized.  They  can  then  be  meaninq- 
‘  fully  compared  both  horizontally  among  similar  subcost  centers  at  dlffereiit  bases, 

and  vertically  among  different  subcost  centers  at  the  same  base. 

The  productivity  measures,  and  the  data  used  to  form  them,  are  printed  out  for  each 
subcost  center  in  a  cost  center.  Then  the  PMM  forms  an  aggregate  productivity  index 
for  the  cost  center.  This  aggregate  productivity  index  is  formed  by  dividing  the 
I  total  labor  cost  for  the  cost  center  into  a  measure  of  the  total  value  of  the  output 

of  that  cost  center.  This  value  of  output  (analogous  to  a  "transfer  value"  in  econ¬ 
omist's  terminology)  is  titled  Production  Measure  in  the  PMM  printout.  The  printed 
value  is  derived  by  multiplying  the  number  of  work  units  produced  in  each  subcost 
center  times  the  standard  cost  of  these  work  units  (i.e.,  the  inverse  of  the  standard 
output  per  labor  dollar). 

For  each  command,  the  PMM  reprints  the  productivity  Indices  of  the  subordinate  cost 
centers  and  forms  an  aggregate  productivity  index  for  the  command  by  comparing  the 
sum  of  the  labor  costs  to  the  sum  of  the  production  measures  (see  Figure  1-3).  Simi¬ 
larly,  the  PMM  forms  an  overall  productivity  for  CNABATRA  (see  Figure  i-4)  and  alco 
reprints  the  productivities  of  the  subordinate  commands. 


Figu»‘e  1-3.  Sample  Printout  of  Command  Aggregate  Productivity  Measurements 


Figure  1-4.  Sample  Printout  of  Major  Command  Aggregate  Productivity  Measur»m»«*s 
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SECTION  2 

MANPOWLR  ALLOCATION  MODEL 

DESCRIPTION 


2-1 


DATA  SOURCES 


A  variety  of  sources  were  explored  and  utilized  In  the  development  and  ver¬ 
ification  of  a  valid  and  substantive  data  base. 


The  basic  sources  of  data  for  the  development  of  the  Manpower  Allocation  Model  were 
RMS  PRIME  7000-8  and  7000-9,  OPNAV  5320  (Manpower  Listings)  and  NAVCOMP  MANUAL  VOL¬ 
UME  II.  In  addition,  the  Logistic  Support  Requirements  Questlonalre/Summary  (LSR) 
was  used  In  the  development  of  the  NAS  Pensacola  model  structure.  The  use  of  the 
LSR  was  necessary  to  Isolate  those  portions  of  Intermediate  products  of  each  cost 
center  which  are  consumed  by  tenant  activities.  Some  extrapolation  from  similar 
CNABATRA  organizations  was  required  In  the  development  of  the  NAS  Meridian  model 
structure. 

The  definition  of  function  and  associated  work  units  of  all  subcost  centers  at  the 
naval  air  stations,  and  at  NAVSCOLCOM,  were  obtained  from  the  NAVCOMP  MANUAL  VOLUME 
II.  This  Information  was  verified,  and  particulars  on  the  subordination  of  subcost 
centers  to  cost  centers  were  also  defined.  The  subordination  pattern  for  this  NAM 
differs  slightly  from  that  of  activities  previously  modeled.  This  difference  re¬ 
flects  organization  dissimilarities,  changes  In  CNABATRA  reporting  procedures  Insti¬ 
tuted  In  FY  70,  and  the  varying  extent  of  available  data.  The  differences  are  slfght, 
however,  and  the  structures  of  CNABATRA  activity  models  are  essentially  homogeneous. 

The  RMS  work  unit  for  a  subcost  center  Is  considered  the  intermediate  product  asso¬ 
ciated  with  that  subcost  center  (I.e.,  "Number  of  meats  served*  Is  an  Intermediate 
product  of  the  General  Ness).  The  process  analysis  phase  of  model  development  in¬ 
cluded  the  construction  of  linear  relationships  among  subcost  centers  In  order  to 
Implement  the  distribution  of  the  Intermediate  products. 

The  Meekly  Aviation  Statistical  Report  supplemented  RMS  data  with  Information  on  the 
number  of  squadron  flying  hours  and  the  number  of  students  on  board.  Beth  of  these 
Items  are  used  as  Intermediate  products  In  the  process  analysis. 

OPNAV  S320  provided  labor  requirements  data  for  the  CMTRA  and  CNABATRA  staffs,  the 
two  air  stations,  and  NAVSCOLCOM.  A  further  breakdown  of  labor  hours  by  skill  level 
category  was  based  on  this  data.  The  assignments  for  numbers  of  personnel  (milttary 
and  civilian)  in  each  subcost  center  was  verified  using  RMS  PRIME  data.  Oetalled 
listings  of  labor  skill  cateeorles  are  Included  In  Section  S. 
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Labor  for  each  of  the  associated  tralninp  squadrons  are  oroiiped  into  four  subcost 
centers : 

1 .  Command 

2.  Administration 

3.  Tralninp 

4.  Maintenance 

Labor  requirements  were  then  Interpreted  directly  from  bll'et  titles  and  series  codes 
as  given  In  OPNAV  Form  1000/2,  which  was  used  In  lieu  of  OPNAV  5320.  0n*board 
strength  was  represented  by  the  authorization  for  FY  69. 

The  Weekly  Aviation  Statistical  Deport  provides  data  on  the  production  of  trained 
pilots  and  NFO's.  The  number  of  graduations  or  transfers  (final  products)  was  ob¬ 
tained  from  this  report.  Details  are  listed  In  Section  5. 

The  use  of  policy,  rather  than  historical,  attrition  rates  marks  an  Important  depar¬ 
ture  from  the  data  sources  employed  In  the  previous  models  for  !IAS  Saufley,  NAS 
Whiting,  and  NAS  Ellyson.  It  was  found  that  the  historical  attrition  rate  did  net 
offer  sufficient  flexibility  of  model  usage  to  answer  questions  posed  by  management. 
The  revised  procedure  allows  specification  of  a  variety  of  paths  through  the  system. 

The  output  rate  for  VTA,  VT6,  VT7,  and  VT9,  available  for  the  demonstration  of  the 
model.  Is  shown  In  Figure  2-1. 
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Figure  2-1.  Final  Products  Data  Used  in  Model 


This  output  rate  was  shewn  to  be  high  In  comparison  to  the  output  for  the  model  input 
data  which  reflected  the  output  for  the  period  January  to  April  19(9. 
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COMMAND/ACCOIINTING  STRUCTURE  COMPARISON 


The  Manpower  Allocation  Model  Is  based  on  an  accountinp  structure  derived 
from  a  definitive  base  of  RMS  PRIME  data. 


The  structure  Included  In  the  RMS  PRIME  data  1$  the  basic  accountinp  structure  for 
determining  manpower  requirements  In  support  of  a  given  pilot  training  rate  for 
CNABATRA  activities.  The  RMS  PRIME  data  Is  organized  by  cost  and  subcost  center 
(I.e.,  personnel  at  a  particular  air  station  are  grouped  Into  cost  and  subcost  cen¬ 
ters  as  a  function  of  the  products  and  services  of  the  personnel).  Personnel  pro¬ 
viding  a  particular  product  or  service  related  to  the  pilot  training  process  are  as¬ 
signed  the  same  subcost  center.  These  products  and  services  then  become  the  Inter¬ 
mediate  products  associated  with  the  subcost  centers.  These  subcost  centers  are  then 
considered  as  the  entitles,  within  an  activity,  for  which  manpower  requirements  must 
be  obtained.  This  accounting  structure  Is  Illustrated  In  Figure  2.2. 
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Figure  2-2.  •  Example  of  Accounting  Structure 

The  accounting  structure  In  the  RMS  PRIM  data  docs  net  consistently  parallel  the  com 
mend  structure  of  an  air  station.  The  ceiMMnd  structure  is,  of  necessity,  concerned 
with  a  rigid  chain  of  command.  A  typical  command  structure  Is  Illustrated  in  Figure 
2-3.  In  the  command  structure,  the  air  station  personnel  are  assigned  to  departments 
where  each  department  has  a  specific  objective ,  and  the  orderly  flow  of  goods  and 
services  from  one  department  to  another  vs  the  responsibility  of  the  Command  and  Exec 
utive  Offices.  As  indicated  in  figure  2-3,  departments  nay  bo  broken  into  divisions, 
which  again  may  be  brohen  Into  branches,  with  a  chain  of  command  always  flewino  from 
top  to  bottom  In  the  figure.  Each  department  contains,  at  part  of  the  command  struc¬ 
ture.  a  departiMot  head  or  Officer  in  Command. 


In  the  RMS  PRIME  data,  each  department  of  the  command  structure  Is  designated  as  a 
cost  center.  However,  the  subcost  center  accounting  structure  does  not  distinguish. 

In  a  "chain  of  command"  sense,  between  divisions  and  branches  of  a  department.  If  a 
division  contal.is  no  branches,  the  division  may  be  designated  as  a  subcost  center. 

If  a  division  Is  broken  Into  branches,  the  branches  are  designated  as  subcost  centers. 
However,  It  Is  possible.  In  the  RMS  PRIME  data,  for  more  than  one  branch  of  a  d1v1> 
Sion  to  be  grouped  Into  ono  sibcost  center.  It  Is  also  possible  for  a  branch  of  a 
division  to  be  broken  up  Into  more  than  one  subcost  center. 

An  accounting  structure,  as  modeled,  facilitates  a  more  accurate  rendering  of  work 
units,  specific  tasks,  and  skill  level  requirements.  It  permits  a  cost  accountable 
Interrelationship  of  activities  and  functions  not  always  at  arent  or  discernable  In 
a  command  structure.  More  Importantly,  It  permits  the  application  of  objective  and 
quantitative  techniques  in  manpower  optimization,  yet  remains  sensitive  to  policy 
constraints  Imposed  by  manpower  planners  and  managers. 
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STUDENT  FLOW 


CNABATRA  is  the  primary  activity  In  the  navy  pilot  training  process.  The 
Navy  Flight  Officer  (NFO)  program  Is  also  conducted  under  the  cognizanze 
of  CNABATRA. 


The  navy  pilot  training  process  begins  at  activities  under  the  command  of  the  Chief 
of  Naval  Air  Basic  Training.  Upon  graduation  from  CNABATRA,  trained  pilots  and 
flight  officers  are  assigned  to  advanced  training  or  to  fleet  operations.  The  NAN 
makes  certain  gross  assumptions  as  to  student  flow  which  can  take  up  to  30  or  40 
different  paths  through  the  CNABATRA  system.  A  diagram  of  the  basic  student  flow, 
and  the  relationship  of  CNABATRA  activities  In  the  pilot  training,  process.  Is 
given  In  Figure  2-4. 
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DISTRIBUTION  OF  INTERHtDIATE  PRODUCTS 


Internedlate  products  are  distributed  to  various  cost  centers  on  a  basis  of 
the  Interrelationships  of  the  cost  centers  and  associated  rules  of  product 
consumption. 


Intermediate  products  data  was  obtained  from  RMS  PRIME.  This  data  base  contains  only 
Information  on  the  production  of  Intermediate  products  and  nothino  about  consumption 
patterns  of  goods  and  services.  Tne  Interrelationship  between  cost  centers  was  sub¬ 
sequently  established  through  detailed  Investigation,  and  a  process  analysis  was  de¬ 
veloped  for  each  work  unit.  The  only  cost  centers  modeled  were  those  for  which  work 
units  data  was  available  from  RMS,  and  those  for  which  labor  assignments  could  be 
made  on  the  basis  of  OPNAV  5320. 

The  Identification  and  distribution  of  Intermediate  products  Is  the  key  part  of  the 
modeling  effort.  The  end  result  Is  a  representation  of  the  complex  Interrelations 
between  all  the  cost  centers.  For  example,  the  ’output*  of  the  General  Mess  (food 
service)  Is  the  Intermediate  product  'number  of  meals  served*,  and  Is  distributed  to 
all  other  cost  centers  at  the  station  In  proportion  to  the  military  personnel  assign¬ 
ed  to  these  other  cost  centers.  On  the  other  hand,  the  ’output*  of  the  Airframes 
subcost  center  In  the  Aircraft  Maintenance  Department  Is  the  Intermediate  product 
‘number  of  airframes  work  orders  completed*,  and  1$  distributed  to  Cost  Center  P 
(Operations)  and  the  cost  center  representing  the  par:1eu1ar  training  squadrons  In 
proportion  to  the  number  of  flight  hours. 

The  distribution  of  every  Intermediate  product  was  considered  for  each  tubcost  center. 
The  result  of  this  work  Is  presented  In  a  following  section.  E»eh  subcost  center  Is 
Identified  by  name  and  RKS  PRIME  code  with  work  units  (output)  also  oelng  given.  The 
nature  of  the  Intermediate  product  was  considered  In  the  determination  of  distribu¬ 
tion  rales.  Those  cost  centers  whose  outputs  were  determined  not  to  vary  with  pi’ot 
training  rates  were  not  Included  in  the  process  analysis.  Th*je  cost  centers  are  re¬ 
ferred  to  as  throughput  cost  centers. 

It  Is  clear  that  throughput  cost  centers  consume  goods  and  services.  It  was  assumed 
that  a  negligible  amount  of  intermediate  products  were  consumed  by  throughputs  and. 
hence,  the  percentages  used  for  distribution  were  computed  exclusive  of  throughput 
labor.  Although  this  assumption  Is  thought  to  be  valid,  the  cn’-sumption  of  appre¬ 
ciable  amounts  ef  an  Intermediate  product  by  throughputs  can  be  modeled  by  the  Mclu- 
Sion  of  a  lower  bound  on  the  right  hand  Side  of  the  linear  pregrammlno  formulated 
production  and  consumption.  This  is.  In  effect,  a  statement  that  at  least  some  num¬ 
ber  of  products  must  be  produced  for  the  thrpughput  cost  centers. 
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ANALYSIS  NFSIILT 


A  process  analysis  approach  was  used  to  model  alternate  modes  of  production. 
It  simultaneously  considers  a  large  number  of  interconnected  partial  produc¬ 
tion  functions  for  each  activity  of  CNABATRA. 


Process  analysis  has  the  capability  of  considering  alternate  modes  of  production. 

In  a  complex  organization  such  as  CNABATRA,  this  approach  considers  a  large  number 
of  i ntet connected  partial  production  functions  to  determine  a  least-cost  labor  mix. 
Certain  specific  tasks  are  inherent  in  the  development  of  a  process  analysis  model: 

1)  Development  of  an  exhaustive  list  of  processes  employed. 

2)  Identification  ot  inputs  and  outputs  for  each  process. 

3)  Determination  of  relationships  (linear)  between  inputs  and  outputs. 

The  results  of  such  analysis  are  discussed  in  the  following  sections.  This  process 
analysis  provides  a  comprehensive  look  at  the  structure  of  each  of  the  CNABATRA 
activities  modeled. 

The  form  and  operation  of  the  models  are  identical.  The  principal  difference  arises 
in  the  need  to  specify  precisely  the  different  “processes"  and  their  unique  inter¬ 
relationships  at  each  of  the  activities  modeled.  This  is  the  essence  of  the  process 
analysis  approach.  That  is,  the  methodology  is  general,  but  the  specification  and 
interrelationship  of  inputs,  intermediate  products,  and  final  outputs  for  each  facil¬ 
ity  is  unique  to  that  facility. 

Details  of  the  analysis  are  to  be  found  in  Section  6,  Process  Analysis  where  results 
are  presented  for  each  of  the  models  developed. 


2-8 


IDENTIFICATION  OF  INPUTS 


Inputs  to  each  activity  of  CNABATRA  are  of  two  qeneral  types;  student  Input 
and  labor  Input. 


Student  pilot  inputs  are  costed  in  the  model  objective  function  as  paygrade  01  (En¬ 
signs).  The  required  quantities  of  student  pilot  inputs  are  based  on  the  overall 
training  requirements  and  a  student  pilot  attrition  rate. 

The  categories  of  labor  Inputs  at  the  CNABATRA  activities  include,  for  example:  Of¬ 
ficers  and  warrant  officers,  graded  and  ungraded  civilians,  and  rated  and  non-raied 
enlisted  men.  These  labor  Inputs  were  costed  in  accordance  with  DoD  Instruction 
7220.25,  "Stanf'ard  Rates  'or  Costing  Military  Personnel  Services",  1  August  1968, 
and  DoO  Instrui.  ion  7041.3,  26  February  1969.  They  were  then  distributed  to  the' 
various  cost  centers  at  the  various  activities,  in  fixed  proportions  based  on  the 
manpower  listings  provided.  Since  the*e  listings  were  for  one  point  in  time  only, 
the  i nterchangabi 1 ity  of  various  labor  categories  over  time  was  not  made  explicit 
for  this  particular  application  of  the  model.  Thus,  it  was  not  possible  to  modify 
the  fixed  proportions  of  labor  Inputs  specified  for  any  given  cost  center. 

Labor  inputs  are  further  classified  as  variable  labor  Inputs,  or  as  "throughputs"; 
that  is,  labor  assigned  to  cost  centers  included  in  the  process  analysis  or  to 
throughput  cost  centers.  A  "throughput"  by  definition  is  a  cost  center  whose  man¬ 
ning  requirement  remains  at  a  constant  level  for  the  training  rates  under  considera¬ 
tion. 

Ihe  MAM  is  designed  only  to  address  the  problem  of  optimizing  the  required  variable 
labor  inputs.  For  purposes  of  providing  a  complete  manning  document  for  each  acti¬ 
vity,  iK'wevtr,  throughputs  are  printed  out  along  with  the  optimized  variable  labor 
input*. 

Specific  identification  of  the  general  inputs  is  contained  in  the  models  and  in 
Section  S,  Model  Inputs. 


DISTRIBUTION  RULES  AND  PRODUCTS 


Tenant  activities  and  throughputs  Mere  Identified  and  Incorporated  Into  the 
CNA6ATRA  models  with  special  relationships  and  constraints.  The  nature  of 
the  Intermediate  product  was  considered  In  the  determination  of  distribution 
rules. 


Tenant  activities  are  defined  as  activities  recelvino  support  from  a  naval  air  sta¬ 
tion,  and  throughputs  are  defined  as  activities  of  an  air  station  that  do  not  con¬ 
tribute  to  the  pilot  training  process.  However,  both  consume  Intermediate  products 
of  cost  tenters  that  are  related  to  the  pilot  tralninq  process.  Hanpower  require¬ 
ments  for  tenant  activities  and  throughputs,  and  their  consumption  of  Intermediate 
products,  are  Independent  of  the  pilot  training  rate,  however.  The  significant  dif¬ 
ference  between  tenant  activities  and  throughputs  Is  that  throughputs  are  air  station 
activities  that  are  ordinarily  part  of  the  air  station  structure,  while  tenant  activ¬ 
ities  are  not.  An  example  of  a  tenant  activity  Is  the  Naval  Heather  Facility  located 
at  NAS  Pensacola,  and  an  example  of  a  throughput  activity  Is  Cost  Center  N  (Security) 
A  complete  list  Identifying  the  tenant  activities  and  throughputs  for  the  activities 
of  CNABATRA  was  provided  by  CNABATRA  and  Is  shown  In  FIgureS-l  In  Section  5, 

Once  the  tenant  activities  and  throughputs  were  Identified,  they  were  rot  Included  In 
the  model  as  Individual  activities.  However,  their  consumption  of  Intermediate  pro¬ 
ducts  was  Included  In  the  model  as  explained  below. 

The  linear  prenram  formulation  of  the  Manpower  Allocation  Model  1$  briefly  described 
In  Section  1  of  this  report.  This  Includes  linear  relationships  and  constraints 
which  represent  the  distribution  and  consumption  of  l.'itermedlate  products  among  the 
various  cost  centers.  It  Is  through  the  use  of  these  constraints  that  the  Influence 
of  the  tenant  activities  and  throughputs  Is  Included  in  the  model. 

When  the  number  and  type  of  personnel  at  the  tenant  activities  aid  throuohputs  were 
determined,  the  distribution  functions  for  the  consumption  of  Intermediate  products, 
shown  In  Figures-?  In  Sectlc  S,  were  used  In  order  to  determine  the  consumption  of 
Intermediate  products  for  each  activity.  Assuming  that  these  activities  did  not  con¬ 
tribute  to,  or  Influence,  the  pilot  training  rate,  the  amount  of  Intermediate  pro¬ 
ducts  consumed  for  these  activities  was  then  entered  into  the  model  as  a  lower  bound 
for  the  output  and  the  consumption  of  the  Intermediate  products  for  the  appropriate 
cost  centers.  In  this  way,  each  cost  center  Incluued  In  the  model  Is  required  to 
produce  an  Initial  amount  of  output  which  Is  equivalent  to  the  total  amount  of  the 
output  consumed  by  all  of  the  tenant  activities  and  throuohputs.  It  Is  at  the  same 
time  required  to  produce  a  minimum  amount  of  output  which  is  the  total  amount  of  out¬ 
put  consumed  by  all  of  the  tenant  activities  nno  throughputs  plus  the  total  amount 
of  output  consummd  by  all  other  cost  centers. 
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for  example,  consider  In  particular  the  mess  hall  facilities  at  HAS  Pensacola,  Sub¬ 
cost  Center  9911.  The  work  unit,  or  Intermediate  product,  for  this  subcost  center  Is 
the  number  of  meals  served.  If  it  can  be  determined  (for  the  time  period  under  con¬ 
sideration  In  the  model)  that  the  tenant  activities  and  throuohputs  consume,  say, 
4,000  meals,  then  the  output  of  Subcost  Center  9911  must  be  greater  than,  or  equal 
to,  the  number  of  meals  required  by  all  cost  centers  Included  In  the  model,  plus  the 
4,000  meals  consumed  by  the  tenant  activities  and  throuohputs. 


PROBLEM  AREAS  AND  ASSUMPTIONS 


TNt  probltus  tncounttrtd  In  the  devtIopMnt  of  CNABATRA  models  were  related 
to  synthesliing  structure  ulth  CNABATRA  activities  orevfously  modeled, 
quantifying  the  Interrelationships  at  NAS  Pensacola,  representing  a 
reorganisation  in  the  pilot  training  program,  and  data  nvallablllty. 


The  following  paragraphs  Identify  problems  encountered  In  modeling  NAS  Pensacola 
and  NAS  Nerldlan. 

Synthesis  of  the  accounting  structures  between  new!y  modeled  activities  (NAS  Pensacola 
and  NAS  Nerldlan)  and  the  activities  previously  modeled  was  technically  difficult 
although  conceptually  the  five  air  stations  are  relatively  homogeneous.  The  original 
computer  programs  utilised  the  cost  center  and  subcost  center  designations  for  classi¬ 
fication  purposes.  Program  modifications  were  necessary  to  accomplish  the  same 
classification  functions  In  the  new  model.  For  esample,  the  Chaplains  office  as  NAS 
Saufley  Is  subcost  center  1AS0  under  cost  center  TA;  however,  the  Chaplain's  office 
at  NAS  Nerldlan  Is  subcost  center  9931  under  cost  center  A.  The  modifications  can 
now  handle  both  cases. 

Another  problem  area  (discussed  In  detail  elsewhere)  was  encountered  In  defining  the 
Interrelationships  between  activltes  at  NAS  Pensacola.  The  support  of  the  CNABATRA 
training  squadrons  and  the  NAVSCOLCON  is  only  a  fraction  of  the  production  of  many 
NAS  Pensaccia  cost  centers.  The  definition  of  the  support  relationships  and  the 
quantification  of  the  support  populations  uas  based  on  the  Logistic  Support  Require¬ 
ments  (LSR)  Summary  provided  to  the  model  development  study.  This  study  proved 
Invaluable  and  future  modifications  of  the  NAS  Pensacola  model  should  be  reviewed 
against  updated  LSR  to  redefine  support  approximations.  Uhera  the  LSR  lacked  detail, 
such  as  In  supply,  assumptions  were  made  based  on  conversations  with  CNABATRA  staff 
personnel. 

Another  problem  area  was  the  roorganitatlen  of  the  CNATRA  pilot  program  occurring 
within  the  model  data  period.  All  model  data  is  adjusted  to  reflect  a  constant  train¬ 
ing  load  even  though  the  sequence  of  syllabus  was  changed.  Officer  candidates  under¬ 
going  training  under  the  new  syllabus  are  added  to  those  under  the  old  syllabus  and 
one  on-board  strength  is  used  for  the  Aviation  Officer  Candidate  School.  Thg  sang 
Is  true  for  Flight  Systems  School. 

It  Is  also  assumed  that  VT7  and  9T9  ^re  operated  In  parallel  syllabi  for  the  model 
period.  In  the  general  problem  arva  of  data  availability,  numerous  minor  adjustments 
and  allecatfons  were  necessary  to  prepare  the  data  for  demonstration  of  the  model. 
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Assumptions  had  to  be  made  for  mission  data.  Fortunately,  the  data  not  available 
to  the  study  was  only  in  the  area  of  thr-ughput  activities  and  detailed  labor 
listings  are  not  included.  Totals  by  officer,  enlisted  and  civilian  for  CNATRA 
Staff  and  the  Marine  Aviation  Detachment,  were  taken  from  the  LSR.  The  '‘pmmander 
of  each  was  included  in  the  Labor  inputs  to  demonstrate  model  output.  When  the 
data  becomes  available,  it  can  easily  be  added  to  the  labor  input  without  changes. 

In  the  supply  cost  centers  of  NAS  Pensacola,  the  NAVCOMP  manual  was  followed  in 
designation  of  subcost  centers  as  being  throughput  or  non-throughput.  The  Labor 
Skill  Categories  and  organization  titles  listed  on  the  OPNAV  5320  forms  were  diffi¬ 
cult  to  correlate  to  the  RMS  work  unit  data.  Correlation  was  based  on  the  supply 
structure  of  NAS  Whiting  and  upon  conversations  with  CNABATRA  staff  personnel.  The 
allocations,  combined  with  the  production  for  non-throughput,  represent  the  best 
approximation  of  the  Impact  on  supply  caused  by  pilot  training. 

In  other  NAS  Pensacola  cost  centers,  such  as  Cost  Center  Q  and  Cost  Center  D,  a 
large  measure  of  production  is  for  tenant  and  throughput  activity.  Production  of 
training  officers  includes  driver  training,  and  the  Photo  La|>  supports  other 
activities  with  r.on-aerial  photography.  This  support  was  indicated  in  the  LSR  but 
the  extent  was  not.  The  assumption  was  made  that  the  majority  of  production  was 
for  non-throughput  activities  and  a  lower  bound  was  not  set.  When  this  ratio  is 
determined,  the  bound  can  be  easily  entered  as  explained  in  the  Users  Manual. 

The  labor  input  data  available  to  the  study  consisted  of  one  technology  as  was  true 
f:r  CNABATRA  activities  previously  modelled.  To  overcome  this  data  problem,  the 
first  labor  technology  was  duplicated  to  serve  also  as  the  second  technology  for  pur 
poses  of  demonstrating  the  NAS  Sherman  and  Meridian  models.  As  explained  in  the 
User's  Manuals,  at  least  two  different  technologies  must  be  used  tr*  exercise  the 
model  for  addressing  management  questions.  Also,  upper  and  lower  bounds  on  labor 
input  (by  specific  skill  level/category)  would  represent  types  of  policy  constraints 
that  are  likely  to  be  imposed  by  th*  Navy/OoD,  and  the  models  have,,  therefore,  been 
formulated  to  accept  and  treat  them,  lowever,  the  sample  model  output  contains  an 
unbounded  solution  because  of  the  lack  of  different  technologies  to  trade  off  in  Ain 
imizing  the  Objective  function,  and  realistic  policy  constraints  or  labor  inputs. 
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STRUCTURE  OF  MAHPOWFR  MLOf.ATION  •'OPf.l.  fMAM) 


NAM  1$  structurtd  to  iRiniMizt  total  nanpowor  coit  to  attain  a  spacifltd 
output  Itval.  An  undorstanding  of  tho  MthoMtlcal  and  logical  structure 
of  the  NAN  Mill  assist  the  user  In  operating  and  laodlfylng  the  uodel. 


The  NAN  Is  structured  so  that  by  varying  the  level  of  desired  output,  trained  pilots 
and  stating  pertinent  constraints.  It  Is  possible  to  coupute  the  least  cost  alx  of 
■anpouer  Inputs  required. 


before  further  describing  the  Mtheaatical  fora  of  the  uodel,  certain  notations  are 
defined: 


Xf  -  1th  labor  Input  classified  by  skill  category  and  level  In  units  of  aanpouer 
per  aonth 

2^  -  1th  final  output  Itea  classified  by  level  of  pilot  training  achieved  In 
units  of  nuaber  of  pilots  per  aonth 


•  1th  Intenaodlate  product  classified  by  the  producing  cost  center  and  the 
consuaing  cost  center  In  work  units  per  aonth 

C|  •  cost  of  the  1th  labor  Input  (x^)  In  dollars  per  aanhour 


M  •  a  coluan  vector  of  activity  levels;  each  cost  center  is  run  at  soae 
activity  level  In  each  technology  period 

Ik; 

X  •  coluan  vector  of  labor  Inputs:  I.e., 


til 

Capital  letters  are  used  to  represent  vectors  of  quantities  (for  exaaple, 
the  Xf's  and  X|‘s) 


A  •  technological  aatrlx  uhose  entries  (technological  coefficients)  are 
related  to  partial  productivities  and  reflect  the  operation  doctrine/ 
organliatlon  of  a  cost  center. 


Nrocess  analysis  is  used  to  describe  the  flou  of  inputs  and  outputs  to  and  froa  the 
various  cost  conte'‘t.  The  rules  by  vhich  these  products  have  been  distributed  for 
NAS  Saufloy,  Aensacola,  Meridian,  Ellyson  and  Mhltlng  are  described  In  the  discus¬ 
sion  of  process  analysis.  Nith  the  structure  provided  by  process  analysts,  th*  "an. 
poaof  allocation  aodel  Is  desiened  to  ainiaiio  the  total  cost  of  the  variable  labor 
Input:  (IC|X^)  subject  to  certain  constraints.  These  constraints  are  as  fel1o«s: 


% 
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1.  Outputs  )  specified  level 

2.  Policy  constraints  on  labor  utilization 

3.  Upper  and  lower  bounds  on  variable  labor  Inputs 

4.  Non-negativity  constraints  on  variables 


In  more  nathenatlcal  terns,  the  nodel  becones; 

Mlninize;  C^X  (1) 

Subject  to:  2  >  ,  (2) 

2 

AH  >  Y  (3) 

X 

Kj  «  X  4X3  (4) 

•"d  H,  X,  y.  2  i  0  (5) 

where; 


C  and  X  are  colunn  vectors  (C^  Is  the  transpose  of  C) 

A  Is  an  tl  X  n  technological  natrix 

Xf  Is  a  colunn  vector  of  required  outputs 

K2  and  K3  are  lower  and  upper  Units  on  labor  Inputs 

W  Is  an  n  X  1  colunn  vector  of  activity  levels  of  subcost  centers 

2  Is  a  colunn  vector  0*  n^  outputs 

V  1$  a  colunn  vector  representing  n^  Internedlate  products 
X  Is  a  colunn  vector  of  n^  variable  labor  Inputs 

Rote  that  H  ■  n^  Oy  ♦  n^.  Here,  n  Is  the  nunber  of  distinct  technologies  or  neans 
of  operating  and  organizing  subcost  centers. 

The  nodel  fornulatlon  by  equations  (1)  through  (5)  contain  both  X  and  U  as  unknowns. 

The  nodel  solution  Is  obtained  by  a  linear  progran  and  Is  expressed  In  terns  of  acti¬ 
vity  levels  of  the  various  cost  centers  as  follows: 


V 

AH  • 

a{2) 

u  • 

Y 

a(3) 

Lb  J 

X 

where  A^'^M  •  2,  A^^^H  •  Y,  and  A^^^w  ■  z.  The  linear  prooran  proble*  becones:  find 
values  for  the  elencnts  of  u  which  nintnite* 


C^A 


C3). 


(7) 


Subject  to  the  following  constraints; 


(8) 


STRUCTURE  OF  MANPOWER  ALLOCATION  MODEL  (Cont'd) 

A^^^M  »  K, 

A^^^W  W  0.  (9) 

IC2  *  ^  Kj,  (10) 

and  M  >  0.  (11) 

ERuailont  (7)  through  (11)  express  the  linear  prograiwlng  problea  for  the  vector  U  of 
unknown  activity  levels.  The  values  of  the  eleaents  of  the  optiwal  act1v1ty>1eve1 
vector.  I),  are  deterwlned  by  using  the  well-known  slwplex  wethod  of  linear  prograa- 
alng.  The  optlaal  aanning  requireaents  (except  for  throughputs  or  fixed  labor  Inputs) 
are  then  calculated  by: 


where  X  Is  the  vector  of  labor  Inputs  at  optlaal  aanning. 


(12) 


The  aatheaatical  structure  of  the  aodel  Is  based  on  linear  relationships  between  the 
cost/subco  t  centers  and  detemlning  optlaal  activity  leval  vectors  subject  to  quan¬ 
tified  constraints. 


The  slaplex  aethod  Is  based  on  the  fact  that.  If  there  are  a  constraints  (or  rows)  In 
the  constraint  aatrix,  and  these  are  linearly  Independent,  then  there  Is  a  set  of  a 
coluans  (variables  or  vectors)  which  are  also  linearly  Independent.  Hence,  any  Right 
Hand  Side  (RHS)  can  be  expressed  In  teras  of  these  a  coluans  (called  a  basis).  The 
slaplex  aethod  uses  these  basic  solutions,  stopping  froa  one  to  another  (by  exchanging 
one  coluan  In  the  basis  with  one  coluan  not  In  the  basis  on  each  step  or  Iteration) 
until  a  solution  (called  a  basic  feasible  solution)  is  obtained  that  satisfies  all  of 
the  constraints  and  the  requireaent  that  all  the  coluan  values  be  non-negative. 

After  a  basic  feasible  solution  is  found,  the  slaplex  aethod  steps  along,  exsalning  a 
series  of  basic  feasible  solutions  to  find  one  that  satisfies  the  requireaent  that 
the  value  of  the  functional  (or  objective)  row  be  a  aaxlaua  or  alnlaua  (the  optlaal 
solution).  For  the  NAM,  the  objective  function  Is  In  aatheaatical  teras:  Mlnlalie 
Net  all  LP  probleas  have  an  optlaal  solution.  If  there  Is  no  solution  In 
non-negative  variables,  or  none  that  keeps  the  variables  within  their  specified 
bounds,  the  LF  problea  Is  said  to  be  Infeasible.  If  a  feasible  solution  is  found, 
but  the  constraint  rows  do  not  confine  the  value  of  the  functional  row  to  finite 
values,  the  LF  problea  Is  said  to  be  unbounded. 


t 
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APPLICARLE  CONSTRAHITS 


Specific  constraints  were  Incorporated  Into  the  existing  models  to  reflect 
certain  unique  features  of  the  CNASATRA  structure  and  Its  role  In  the  pilot 
training  process. 


The  analysis  of  NAS  Pensacola  tenant  output  led  to  the  necessity  of  changing  Program 
SUPER  to  accoMRodate  a  lower  bound  on  Intermediate  products  In  order  to  reflect  the 
consumption  by  tenant  activities  and  throughputs.  The  constraints  must  be  utlllWd 
for  operation  of  the  NAS  Pensacola  model  because  of  the  large  percentage  of  products 
for  selected  subcost  centers.  The  throughput  consumption  Is  not  critical  to  the  NAS 
Nerldlan  model,  but  the  capability  Is  provided. 

The  unique  case  of  VTIO  also  required  a  change  to  the  portion  of  Program  SUPER  re* 
lated  to  the  assignment  of  output  level  constraints  for  this  squadron.  VTIO  Is  not 
In  the  pilot  flow  process  and  the  user  has  the  option  to  specify  an  output  level  for 
VTIO  which  would  be  held  constant  through  the  various  1e.''e1s  of  pilot  output.  This 
option  Is  exercised  by  employing  a  negative  conversion  factor  In  Program  SUPER. 

The  CNABATRA  process  analysis  models  can  accommodate  upper  and  lower  bounds  on  each 
variable  labor  input,  policy  constraints  relating  to  combinations  of  variable  labor 
Inputs  (I.e.,  only  20  percent  of  labor  in  a  cost  center  may  be  civilian)  lower  bounds 
on  the  output  (number  of  pilots  trained)  and  Intermediate  products. 

For  the  application  at  hand,  the  constraint  equations  Include  the  lower  bound  on  out* 
puts  and  Intermedlatn  products.  At  the  time  of  this  application,  there  were  no  known 
bounds  on  the  variable  labor  fnputs  specified  by  CNABATRA  or  the  Chief  of  Naval  Per* 
sonnel. 


Produc. 

Subcost 

Center 

Distribution 

of 

Output 

Receiving  Cost 

Centers  and 
Distribution  Criteria 

Quantity 

Received 

■usu 

Tech  2 

Model  TP 

1A30 

Number  of  public 
affairs  actions 
completed 

All  cost  centers  by  % 
of  military,  civilians, 
and  i.tudents 

2098  3U7 

201S  3022 

lAAO 

Number  of  legal 
cases  handled 

All  cost  centers  by  % 
of  military,  civilians, 
and  students. 

360  119 

A26  lAl 

9»31 

Number  of  military 
population  served 
by  Chaplain*!  O^f. 

All  cost  centers  by  1 
of  military,  civilians, 
and  students 

1A89  2B9' 

ISBA  30TS 

J 

Figure  2*S.  Sample  Application  of  Process  Analysis  Involving 
Throughputs  (NAS  Pensacola) 
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PILOT  TRAINING  RATE  CONVERSION  FACTORS 


Conversion  factors  fix  the  final  product  output  ratio  from  various  tralnind 
squadrons  by  accounting  for  the  mix  of  thti  types  of  students  required,  the 
attritions,  and  total  output  requirements. 


The  range  of  final  product  output  rate  (FPOR)  (l.e. ,  trained  pilots)  may  be  specified 
for  the  Helo,  Prop,  and  Jet  systems  of  CflAeATRA,  The  CNABATRA  conversion  factors 
shown  In  Figure  2-6  relate  to  the  total  pilot  tralnino  process  within  CHATRA.  Other 
system-to-system  elements  are  possible  and  are  explained  In  the  users  manual.  Sample 
model  output  used  Meridian  and  Pensacola  (Sherman)  as  systems,  and  the  associated 
squadrons  as  elements. 

The  models  assume  that  pilots  are  trained  at  a  constant  rate  throunhout  the  time 
period  of  Interest.  The  model  could  be  made  dynamic  In  this  sense  by  the  application 
of  seasonal  or  cyclic  variation  analyses  to  account  for  "peal's  and  valleys'  In  train¬ 
ing  rates  and  resultant  fluctuations  In  manpower  requirements.  In  addition,  the  div 
Crete,  cr  “block",  nature  of  the  training  syllabus  could  be  accommodated  Ir  the  model 
by  "segmenting"  the  time  period  and  simultaneously  applyinn  different  training  rates 
for  different  segments  of  the  training  process. 


Table  I  -  CNABATRA  Conversion  Factors  for  Jet^  Proo,  and  Helo 


TYPE  OF 
OUTPUT 

TRAINING  NIX 

ELEMENT 

DESCRIPTION 

NAVAL 

AIR 

STATION 

TRAINING 

SQUADRON 

POLICY 

ATTRITION 

RATE 

COMPUTED 

CONVERSION 

FACTOR 

PRIMARY  T-34 

SAUFLEY 

VTl 

n 

1.4S8 

HELO 

BASIC  PROP  T-28 

UHITIKG 

msm 

msm 

.724 

BASIC  PROP-CA  ^UAL  T-28 

SAUFLEY 

■H 

l.OS 

.522 

TRAINING 

PRE-HELO  !NSr..U  T-28 

SHERMAN 

VT6 

l.oi' 

.  204 

20.  OS 

PRIMARY  held  TH-57A 

ELLYSON 

l>T8A 

P.OS 

.202 

AOVANCEO  HELO  H-JA/TH-I 

ELLYSQN 

HT8B 

O.BS 

_ Lie _ 

.202  ■ 

PROP 

PRIMARY  T-34 

SAUFLEY 

VTl 

mm 

1.418 

TRAINING 

BASIC  PROP  T-28 

HHIT |NG 

msm 

.724 

40.  OS 

BASIC  PROP-CARQUAL  T.28 

SAUFLEY 

IS 

1.0’ 

.622 

JET 

PRIMARY  T-34 

SAUFLEY 

YTl 

IS.  os 

1.468 

BASIC  JET-PhASC  A  r.2A!R 

MERIOIAN 

VT7 

O.CS 

.S24 

TRAtNING 

BASIC  JET.PhASI  6  T.2f/C 

MtRtOIAK 

VTR 

11.0' 

.SI4 

40.  OS 

BASIC  JET-Gl'N/CARO.  r.2| 

smernar 

VTA 

1.4' 

.4S6 

Figure  2-6.  CNABATRA  Cenversfon  Factors  for  Jet.  Prop,  and  w#ig 
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MODEL  OUTPUT  REPORT 


The  Manpower  Allocation  Model  (MAM)  output  gives  a  detailed  report  of  man¬ 
power  requirements  for  each  subcost  center  for  specified  pilot  training  rates 
(PTR's). 


The  output  of  the  MAM  is  a  computer  listing  of  manpower  requirements  for  a  PTR.  The 
output,  which  contains  manpower  requirements  to  suppo>"t  PTR's  (e.g.,  2000-4000  pilots 
per  year  in  increments  of  250  per  year)  is  organized  for  each  of  the  naval  air  sta¬ 
tions  as  shown  in  Figures  2-7,  2-8,  and  2-9. 


For  each  PTR,  the  first  page  contains  the  indication  of  the  PTR  (dr  FPOR)  being  e^  m- 
ined.  The  FPOR  for  the  system  and  the  elements  are  included  as  shown  in  Figure  2-7. 


Figure  2-7.  Sample  Header  Printout 


The  MAM  printout  prescribes  manpower  requi ’"»ments  for  overall  CNABATRA  pilot  training 
rates  for  NAS  Saufley  with  VTl  and  VT5;  NAS  Uniting  with  VT2  and  VTSj  NAS  Ellyson 
with  HT8;  NAS  Pensacola  with  VTA,  VT6,  VTIO,  and  NAVSCOLCOM;  and  NAS  Meridian  with 
VT7  and  VT9.  Other  PTR's  may  be  defined  (e.g.,  CNATRA)  to  make  the  MAM  output  rele¬ 
vant  to  other  areas,  by  use  of  the  SUPER  program.  A  sample  printout  for  NAS  Saufley 
is  given  in  Figure  2-8. 
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The  subsequent  pages  of  output  contain  manpower  requirements  for  each  subcost  center 
aggregated  at  cost  center. 


Cost  Center  -  Provides  the  RMS  PRIME  cost  center  number  and  description  (e.g..  Cost 
Center  lA,  Command  Offices;  Cost  Center  1C,  Comptroller,  etc,).  The  report  is  org¬ 
anized  by  RMS  cost  center  within  each  CNATRA  annual  PTR, 

System  Annual  FPOR  -  Lists  the  annual  number  of  pilots  in  all  squadrons  who  have 
completed  training  at  an  activity. 

Acti vi ty  '  Provides  the  name  and  accounting  number  of  the  naval  air  station  for 
which  manpower  requirements  are  prescribed  (e.g.,  NAS  Saufley  (60234)). 

Optimum  Work  Units  -  Provides  the  standard  ("should  be"'  level  of  output  for  all 
subcost  centers  that  produce  Intermediate  products  consumed  by  other  cost  centers. 
Subcost  centers  whose  output  Is  consumed  within  the  cost  center  (e.g.,  administra¬ 
tion)  do  not  appear  in  this  list,  because  they  do  not  enter  into  the  process  analysis. 
These  standard  output  values  may  be  used  to  check  actual  performance  (e.g.  output  at 
an  operating  PTR)  in  much  the  same  way  that  a  standard  cost  system  is  employed  for 
management  control  purposes.  These  work  units  also  provide  the  primary  link  in  the 
integration  between  the  PMM  and  MAM. 

Manpower  Requii?ments  Summary  -  Indicates  the  requirements  for  each  cost  center  by. 
officers  and  enlisted  men  with  subtotals,  graded  and  ungraded  civilians  with  sub¬ 
total',  and  a  grand  total  of  the  number  of  persons  needed  at  the  cost  center  (e.g., 
officer  18,  enlisted  8  (subtotal  military  26),  graded  civilian  8,  ungraded  civilian  0 
(subtotal  civilian  8,  grand  total  34),  Manpower  requirements  for  a  cost  center  or 
an  activity  may  therefore  be  compared  at  Increasing  PTR's  or  across  activities  for 
similar  cost  centers  at  the  same  PTR. 

Billet  Identification  -  An  input  variable  which  provides  the  subcost  center  identif¬ 
ication  and  title  for  each  billet  pos’tion  (".g.,  as:istar.t  legal  officer,  public 
affairs  officer,  clerk  typist).  Secondary  NEt/NOBC  and  used  if  the  billet  identifi¬ 
cation  was  not  provided. 

Labor  Skill  Category  -  Provides,  under  the  “service"  column,  the  genera’  labor  class¬ 
ification  ("0"  for  officer,  "WO"  for  warrant  officer,  "E"  for  enMsted  men,  “GS"  for 
graded  civilians  and  "WG",  etc.,  for  ungraded  or  wane  board  civilians).  The  column 
labeled  'Series"  indicates  the  appropriate  designator  for  officers,  the  rating  for 
enlisted  men,  and  the  series  for  civilian  personnel.  When  appropriate,  based  on  in¬ 
put  data,  the  primary  NEC/M08C  also  appears  to  further  identify  the  particular  labor 
skill  category  for  billet  assignment  purposes.  The  rank,  rate,  or  ornde  's  also 
listed  to  indicate  the  proficiency  level  of  the  labor  skill. 


Monthly  Manhours  and  Manpower  -  Provides  the  total  manhours  per  month  and  the  equiv¬ 
alent  number  of  people  in  each  labor  skill  category  required  in  the  cost  center.  The 
"Hours  Required"  column  shows  the  required  productive  manhours  per  month  for  the 
skill  category  and  level  to  support  the  indicated  system  PTR.  The  "Leave,  Non- 
Available"  column  shows  the  non-productive  manhours  allowed  each  month  for  the  skill 
category  and  level.  There  are  minimum  allowances  for  each  labor  type,  but  the  num¬ 
bers  that  appear  may  be  greater  than  the  minimum.  However,  the  rounding  procedures 
minimize  the  amount  of  this  type  of  time  for  each  series.  The  "Gross  Hours"  column 
shows  the  sum  of  "Hours  Required"  and  "Non-Aval lable"  columns  and  represents  the 
leave  equivalent/total  number  of  hours  required  each  month.  The  "Total  Manpower" 
column  shows,  separately,  the  total  number  of  civilians  and  military  required  by 
skill  category  and  level. 

The  last  page  of  the  requirments  for  the  PTR  contains  a  summary  by  officer,  enlisted 
and  civilian,  graded  and  ungraded.  A  sample  of  this  printout  is  shown  in  Figure  2-9. 
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Figure  2-9.  Sample  of  Summary  Printout 


ADDITIONAL  MODEL  OUTPUT 


In  addition  to  the  prlndoal  output  of  the  MAM,  a  llstlno  by  cost  center  of 
the  least-cost  manpower  requi ref^ents  necessary  to  support  a  specific  output 
training  rate,  additional  output  Is  available  to  the  manpower  requirements 
analyst. 


In  addition  to  the  manpower  requirements,  other  Information  of  a  more  analytic  nature 
1s  available  from  the  linear  programml/ig  techniques.  This  Information  provides  In¬ 
sight  Into  the  model  structure  of  labor  utilization  and  constraints  and  consists  par¬ 
tially  of  the  following; 

1)  values  of  dual  variables; 

2)  values  of  slack  variables; 

3)  ranges  of  student  training  rates  for  which  labor  Is  linear;  and 

4)  labor  cost  changes  which  necessitate  process  substitution. 

The  values  of  the  dual  variables  (also  referred  to  as  Internal  opportunity  costs  or 
shadow  prices)  are  available  from  the  linear  programmlno  computer  output.  These 
variables  are  numbers  which  represent  the  effect  (value)  of  the  constraints  (right 
hand  sides)  on  the  objective  function  (least-cost  labor  mix  cost)  at  the  optimum. 
Mathematically,  they  are  the  rates  of  change  of  the  objective  function  with  respect 
to  the  right  hand  sides  of  the  constraint  relations  evaluated  at  optimality.  There 
Is  a  unique  dual  variable  corresponding  to  each  of  the  constraint  relations. 

These  dual  variables  have  a  further  important  economic  interpretation,  namely:  Those 
products  for  whom  the  corresponding  dual  variables  are  equal  to  zero  are  free  goods  . 
in  that  some  small  additional  amount  of  them  may  be  used  without  increasinn  the  cost 
of  running  the  base.  Otherwise,  they  represent  the  unit  cost  as  reoresented  by  in¬ 
creasing  the  total  base  operating  cost  of  requirinn  a  small  additional  amount  of  some 
product.  For  example,  if  there  is  excess  supply  over  demand  for  a  product,  this  ex¬ 
cess  is  a  free  good  in  that  it  doesn’t  Involve  any  additional  cost  to  use  it.  On  the 
other  hand,  for  a  product  (either  intermediate  or  final)  for  which  supply  just  equals 
demand,  it  will  require  operating  some  cost  centers  at  hioher  activity  levels  to  make 
more  of  this  product  available.  Hence,  there  is  a  cost  associated  with  the  constraint 
on  the  gsods.  The  general  principle  is  that  there  are  positive  internal  opportunity 
costs  for  those  products  for  whico  the  constraints  (greater  than  or  eoual  to)  are 
binding.  This  is  referred  to  as  complementary  slackness  In  mathematical  proorammino. 

Associated  with  each  product  (final  or  intermediate)  is  a  slack  variable.  Corres¬ 
ponding  to  each  product  Is  an  equation  or  inequality.  The  value  of  tnis  variable  re¬ 
presents  the  excess  of  production  over  consumption,  and  this  Quantity  is  non.neoati ve. 
Thus,  the  value  of  the  slack  variable  represents  th#  amount  cf  “fat"  u  the  system. 
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It  will  be  positive  for  free  goods  and,  as  discussed  above.  Is  Intimately  connected 
with  the  dual  variables.  Mathematically,  a  constraint  Is  birdino  when  tho  associated 
slack  variable  Is  zero. 

Items  (3)  and  (4)  above  are  obtained  by  what  Is  referred  to  as  parametric  linear 
proqrawwlng.  This  1$  not  currently  part  of  the  linear  programmlno  output.  To  obtain 
such  Information,  the  proper  computer  commands  must  be  added  to  the  MP5  part  of  the 
data  processing  system.  This  Is  not  envisioned  as  a  major  computer  programming  task. 

By  use  of  parametric  linear  programming  (a  standard  part  of  the  Mathematical  Program¬ 
ming  System  (NPS)  of  the  IBM  360/67  computer).  It  Is  possible  to  determine  the  ranges 
of  student  training  rates  where  labor  demands  are  linear.  This  may  be  analyzed  for 
both  Individual  cost  centers  or  an  entire  facility.  This  technique  may  also  be  used 
to  Investigate  the  Impact  of  labor  cost  changes  on  optimal  manning  requirements.  The 
obvious  impact  Is  that  If  Individual  costs  go  up,  so  will  the  total  cost  of  running  a 
base.  However,  It  is  possible  that  costs  can  change  In  such  a  way  that  the  manner  In 
which  a  cost  center  Is  organized/operated  will  have  to  be  changed. 
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SECTION  3 

PRODUCTIVITY  MEASUREMENT  MODEL 

,  DESCRIPTION 

V 
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DATA  SOURCES  AND  FLOW 


The  Productivity  Measurement  Model  uses  monthly  RMS  PRIME  data  to  form  a 
variety  of  measures  which  are  aggregated  to  successively  hloher  levels. 


The  RMS  PRIME  data,  used  as  Inputs  for  the  Productivity  Measurement  Model (PMM),  Is  shown 
In  Figure  3*1.  For  each  subcost  center  and  Mme  period  covered,  the  Inputs  are: 

1)  number  of  work  units  performed  or  accomplished; 

2)  number  of  productive  military  and  civilian  labor  hours  expended: 

3)  amount  of  military  and  civilian  labor  dollars  expended. 

This  data  Is  directly  available  from  the  RMS  PRIME  7000-3  reports.  The  military  and 
civilian  labor  hours  and  labor  dollars  are  summed  In  the  program  to  provide  the  model 
with  total  labor  hours  and  total  labor  dollars  for  each  snDcnst  center  by  time  period. 

Conventional  productivity  measures  which  are  the  unweighted  ratio  of  output  (In  work 
units)  divided  by  Input  (In  dollars  or  manhours)  are  computed  directly  from  the  RMS 
PRIME  data.  Since  these  conventional  productivity  measures  have  no  normalizing  cri¬ 
terion,  they  generally  cannot  be  meaningfully  compared  either  horizontally,  anfbng 
subcost  centers  performing  similar  functions,  or  vertically,  among  subcost  centers 
performing  dissimilar  functions. 

The  PMM  forms  a  standard  productivity  measure  (SPMj)  by  dividing  the  cumulative  total 
work  units  produced  In  the  subcost  center  by  cumulative  total  labor  costs  (Figure  3-1). 
This  standard  (the  cumulative  average  productivity  measure  In  dollars)  1-  automatical¬ 
ly  updated  by  the  program. 

The  use  of  the  cumulative  average  o'  past  productivity  measurements  as  a  standard 
(historical)  has  the  advantage  tha*  It  smooths  out  flurtcations  in  (h;  monthly  data. 

An  alternate  method  of  computing  a  historical  standard  Is  to  determine  a  movinn  aver¬ 
age.  Still  another  type  of  standard  is  the  engineered  standard.  Data  for  this  type 
of  standard  Is  not  available  in  RMS  PRIME  reports,  but  tan  be  obtained  from  work 
samplirg  data,  3N  data,  or  other  technical  sources. 

The  productivity  model  forms  a  productivity  index  (PI)  for  each  subcost  center  bv 
dividing  the  conventional  productivity  measure  (CPM^)  by  the  standard  (SPM^), 

(Figure  3-1).  The  standard-  Is,  thus,  a  dtneral  normalizing  criterion.  All  subcost 
centers  can  be  compered  on  the  basis  nf  how  wel  they  produced  in  rclatinn  to  their 
own  standard.  The  productivity  index  Is  then  used  to  calculate  the  production  mea- 
surt  (PM)  of  the  output  of  the  subcost  center  (Finure  T-l).  This  is  *nrmed  by  mul¬ 
tiplying  toe  labor  productivity  Index  by  the  labor  costs,  end  Is  a  measure  cf  the 


3-2 


value  of  the  output. 


By  summing  the  PM's  of  the  subcost  centers,  the  model  forms  a  measure  of  the  total 
output  value  of  the  total  productivity  measure  (TPM)  of  the  cost  center.  When  this 
is  divided  by  the  total  labor  costs  (TLC),  the  result  is  an  aggregate  productivity 
index  for  the  whole  cost  center,  which  is  an  average  of  the  productivity  Indices  of 
the  subcost  centers  weighted  by  their  labor  costs.  By  summing  the  total  production 
measures  and  labor  costs  to  the  station  or  major  command  level,  similar  productivity 
indices  for  the  entire  station  or  major  command  are  formed  (Figure  3>1). 


Figure  3-1  Data  Sources  and  Flow  in  the  Productivity  Measui ement  Model 
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LIMITATIONS  AND  ASSUMPTIONS  OF  THE  PMM 


Tbt  PNN  Is  basically  only  IlMittd  by  tba  validity  and  neanlnofulness  of  the 
data  It  uses.  The  basic  assuaptlons  aade  are  that  the  data  are  valid  and 
lapllcitly  that  high  productivity  Is  better  than  lou  productivity. 


Aside  froa  the  basic  assuaptlons  of  the  data  validity  and  the  positive  value  of 
higher  productivity  Indices,  the  prograa  also  assuaes  that  If  a  subcost  center  does 
not  report  any  work  units  that  It  has  a  productivity  Index  of  1.0.  This  assuaptlon 
Is  aade  only  to  alnlalze  the  effect  of  these  subcost  centers  on  the  aggregate  pro¬ 
ductivity  Indices  of  their  superior  units,  and  the  productivity  Index  for  the  sub¬ 
cost  center  Is  printed  out  as  zero.  The  llaltatlons  and  assuaptlons  of  the  PMM  effect 
the  CNABATRA  productivity  aeasureaents  when  one  of  the  following  Is  true: 

1.  Mork  units  do  not  accurately  reflect  the  output. 

2.  A  high  productivity  or  a  high  ratio  of  work  units  to  labor  costs  Is  not 
desirable. 

3.  The  standard  productivity  does  not  reflect  what  the  output  per  labor 
dollar  should  be. 

4.  The  data  Is  Incorrect. 

The  first  case  presents  a  serious  llaltatlon  to  the  Interpretation  of  the  productivity 
aeasureaent  for  subcost  center  6CS0,  Ground  Electronics  Maintenance.  The  work  unit 
that  appears  Is  Cubic  Feet  of  Electronic  Devices  Repaired.  This  work  unit  Is  too 
gross  to  reflect  any  aeanlngful  change  In  productivity. 

The  second  case  Is  aost  often  a  llaltatlon  for  the  productivity  of  supporting  activ¬ 
ities  at  CNABATRA.  For  exaapio,  a  very  high  productivity  for  the  chaplain's  office 
would  net  be  desirable.  Since  Its  work  unit  Is  the  nuaber  of  persons  served,  a  high 
output  par  labor  dollar  would  generally  mean  that  there  was  Inadequate  chaplain  ser¬ 
vice.  The  aore  people  they  serve,  the  less  service  they  can  give  to  each  person. 

The  third  case  can  present  a  llaltatlon  to  the  aeanlngful nest  of  a  productivity  Index 
and  the  subsequent  aggregate  Indices  which  use  It  even  when  the  basic  RMS  data  It 
valid  and  aeanlngful.  For  exaaple.  If  e  cuaulatlve  average  Is  used  at  a  standard, 
then  poor  aanageaent  over  a  period  of  tiae  will  aake  tho  standard  lower  than  It  should 
bo  and  thus  tho  productivity  Indices  will  be  higher  than  they  should  be.  Likewise, 
exceptionally  good  aanageaent  alght  develop  a  standard  which  Is  higher  than  should 
noraally  be  expected. 
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The  fourth  case  (i.e.,  bad  data)  will  clearly  render  productivity  measures  meaning¬ 
less.  Radical  changes  in  productivity  indices  should  not  be  accepted  until  the  data 
has  been  confirmed.  Thus  the  PMM  can  be  used  as  a  means  of  checking  for  errors  in 
the  RMS  data,  prior  to  utilization  of  this  data  for  the  MAM, 


3-S 


SECTION  4 


NANMUER  ALLOCATION  NOOEL  AND  PRODUCTIVITY 

MEASUREMENT  MODEL  APPLICATIONS 


RELATIONSHIP  OF  MODELS  TO  PPCS 


The  Manpower  Allocation  and  Productivity  Measurement  Models  are  designed 
to  be  directly  useful  in  the  Planning  Programming  and  Budgeting  System 
(PPBS)  of  the  Department  of  Defense  which  requires  an  exchange  of  informa¬ 
tion  and  data  related  to  manpower  requirements  and  the  justification  of 
these  requirements. 


The  PPBS  requires  extensive  formal  dialogue  relative  to  Navy  manpower  and  involves 
several  activities  within  the  DoD  and  Department  of  the  Navy.  At  any  one  point  in 
time,  these  activities  may  be  concerned  with  manpov/er  requirements  for  five  differ¬ 
ent  fiscal  years.  For  example,  work  on  the  FY'72  budget  began  in  February  1969  with 
the  receipt  of  the  update  of  the  Department  of  Defense  five-year  defense  program 
(FYDP).  As  the  dialogue  continues  (FigureA-l)  more  constraints  are  defined  in  terms 
of  the  force  level  requirements,  budget  limitations,  policies  related  to  the  number 
and  mixture  of  personnel  available,  and,  finally,  constraints  related  to  detailing 
specific  individuals  to  fill  the  defined  manpower  requirements.  More  constraints 
are  defined  as  the  time  for  implementing  the  particular  budget  approaches.  In 
general,  there  are  at  least  three  levels  at  which  they  are  applicable  in  the  PPBS. 

First,  the  allocation  model  can  be  used  to  generate  unconstrained  Navy  manpower 
requirements  as  a  function  of  total , planned  Navy  forces.  An  example  of  this  use 
would  be  as  an  Input  from  the  Office  of  the  Chief  of  Naval  Operations  (OpHav)  to 
the  Joint  Chiefs  of  Staff  (JCS)  for  the  Manpower  Annex  of  the  Joint  Strategic 
Objectives  Plan,  Volume  II,  Force  Tabulations. 

Second,  the  allocation  model  can  be  used  to  generate  Navy  manpower  requirements/ 
allocations  as  a  function  force  size,  such  allocations  to  be  generally  constrained 
by  total  Navy  personnel  end  strengih  or  payroll  dollars.  Examples  of  this  use  would 
be  in  OpNav  response  to  OSD  Manpower  Program  Memoranda,  JCS  Joint  Force  Memoranda, 
Navy  Program  Objectives  Memoranda,  and  to  prepare  Program  Change  Requests,  Reclamas, 
and  Five-Year  Defense  Program  updates  in  the  annual  Planning,  Programming  and  Budget¬ 
ing  cycle. 

« 

Third,  the  allocation  model  can  be  used  to  generate  manpower  allocations  in  imple¬ 
mentation  of  program  and  budget  decisions,  and  as  specifically  constrained  by  the 
inventory  of  personnel  available  to  the  Navy  in  the  short  run.  The  principal  users 
of  the  models  in  this  mode  would  be  OpNav  for  manpower  authorizations  and  BuPers 
for  personnel  distribution. 

Each  manpower  allocation  model  developed  has  used  the  same  basic  structure  of  pro¬ 
cess  analysis  and  linear  programming  to  evaluate  manpower  requirements.  These  are 
predictive  models  used  to  determine  the  optimum  (least  cost)  mix  of  labor 


(described  In  terms  of  service,  series,  grade,  and  NEC/NOBC)  to  produce  a  required 
shore  activity  output.  In  addition  to  this  basic  model  formulation,  a  method  for 
the  comoetitive  bidding  for  labor  resources  has  been  developed.^  This  scheme.  In 
effect,  "forces"  managers  to  more  efficiently  use  the  types  of  labor  which  are 
abundant  at  a  particular  time.  Finally,  »«hen  a  particular  mixture  of  labor  has 
been  assigned  to  a  shore  activity,  the  effectiveness  of  this  labor  force  can  be 
measured  by  means  of  the  appropriate  productivity  measurement  model. 
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Figure  A-1.  PPBS  Activities  Relating  fo  Manpower  in  FY'TO 


I.  Manpower  Allocation  Model,  l  Inal  Report,  Contract  N00n22-6?-C-0O76 ,  May  1969 
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CONTINUOUS  MODEL  APPLICATIONS  IN  THE  PPBS 


In  the  continuing  process  of  responding  to  the  PPBS  dialogue,  the  models  are 
not  intended  to  be  static  tools. 


A  planned  program  of  model  applications  is  required  in  order  to  seek  more  nearly  op¬ 
timal  solutions  in  response  to  the  PPBS  requirements  over  time.  These  models  are  of 
complex  organizations  or  systems  in  which  many  intangibles,  such  as  management  capa¬ 
bility,  morale,  environment,,  etc.,  bear  directly  on  the  performance  and  capability  of 
the  shore  activity.  Thus,  it  would  be  unrealistic  to  take  a  "snap  shot"  of  a  navy 
shore  establishment  and  use  this  data  to  describe  the  operation  at  some  later  time. 

If  the  models  are  applied  periodically  over  time  in  synchronization  with  the  PPBS 
cycles,  the  net  effect  would  be  two-fold.  First,  more  realistic  data  can  be  provided 
in  the  PPBS  jialogue.  Second,  the  establishment  would  be  "forced"  to  more  nearly 
optimum  use  of  manpower.  The  scheme  by  which  this  could  be  accomplished  1,  illustra¬ 
ted  in  Figure  A-2.  Initially,  actual  historical  data  is  used  to  form  the  two  technolo¬ 
gies.  This  data  is  derived  from  RMS  PRIME,  OPNAV  reports,  and  related  sources.  Each 
level  cf  model  application  described  above  {unconstrained,  pa-tially  constrained,  and 
constrained)  results  in  an  optimal  least-cost  solution.  This  solution  then  be.'.'mes, 
in  effect,  a  requirement,  or  plan,  in  the  PPBS  at  the  appropriate  level.,  'in  practice 
for  numerous  reasons,  the  plan  may  not  be  completely  achieved.  This  fact  may  be  de¬ 
termined  from  actual  data  (RMS  PRIME,  etc.).  In  subseouent  applications  of  the  model, 
the  previous  optimum  solution  can  be  used  to  form  one  technology,  and  the  actual  per¬ 
formance  data  (RMS  PRIME)  can  be  used  for  the  second  technology.  The  resulting  opti¬ 
mum  solution  would  then  reflect,  in  effect,  what  is  derived  and  what  can  be  achieved. 
This  successive  model  application  is  not  unlike  the  functionino  of  a  missile  guidance 
system.  Based  on  previous  data,  the  guidance  system  generates  a  soluticr.  (steering 
command)  for  impact  on  the  target.  Due  to  errors  inherent  in  the  system  or  a  target 
maneuver,  the  current  solution  can  be  in  error.  As  updated  data  (scan  of  the  guid¬ 
ance  radar,  for  example)  is  received,  a  new  solution  with  new  steering  commands  is 
provided.  This  interrelationship  between  prediction  ano  measured  data  results  in  the 
optimum  solution;  namely,  impact  of  missile  on  target. 
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ACTUAL  TECHNOLOGIES 
(RMS.  OPNAV  REPORTS 
ETC. ) 


OPTIMAL  TECHNOLOGIES 
(FOR  PLANNING) 


PARTIALLY  CONSTRAINED 
TECHNOLOGIES  (FOR 
PROGRAMMING/ 
BUDGETING) 


CONSTRAINED  TECHNOLOGIES 
(FOR  IMPLEMENTATION) 
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TECliNOLOGY  1  AND  TECHNOLOGY  2 


RELATIONSHIP  OF  THE  MA'iPONEP  M.LOCATIO'i  •■'nOEL  ANP  PRODUCTIVITY  G'JREMENT  f'^CDEL 


The  Manpower  Allocation  Model  is  used  to  determine  optimum  manpower  alloca¬ 
tion  and  is  used  in  conjunction  with  the  Productivity  Measurement  Model. 


The  productivity  measurement  provides  a  measure  of  the  efficiency  of  allocatinp  labor 
resources.  A  knowledge  of  the  productivity  levels  and  trends  is  essential  for  esti¬ 
mating  optimum  manpower  needs  and  allocations  accurately.  The  manpower  allocation 
and  productivity  measurement  models  complement  each  other.  The  manpower  allocation 
model  is  predictive,  and  the  productivity  measurement  model  is  basically  analytical. 
The  manpower  allocation  model  tells  what  the  outputs  and  labor  inputs  should  be  at  an 
optimum  level  of  operation.  The  productivity  measurement  model  shows  the  actual  ra¬ 
tio  of  outputs  to  labor  costs  and  manhours.  The  ratio  of  outputs  to  inputs  at  opti¬ 
mality  in  the  allocation  model  can  be  used  as  a  standard  in  the  productivity  model. 
The  use  of  this  ratio  as  a  standard  has  several  advantages.  First,  the  productivity 
model  can  be  used  to  verif..  the  predictions  of  the  allocation  model.  Second,  the 
standard  is  more  realistic  than  the  average  of  past  productivities,  since  the  allo¬ 
cation  model  considers  shortages  and  excesses  in  various  labor  categories  and  the 
resulting  need  to  trade  off  one  type  of  labor  for  another. 

An  example  of  the  possible  interaction  of  the  results  of  the  productivity  measurement 
model  to  the  manpower  allocation  model  can  be  demonstrated  by  con;idering  hypotheti¬ 
cal  data  from  a  single  cost  center,  4D  Dental  Facilities,  at  NAS  Whitino.  For  this 
example,  the  productivity  measurements  for  the  two  time  periods  are  shown  in  Figure 
4-3.  The  effect  which  a  difference  in  productivity  can  have  on  manpower  allocution 
can  be  seen  by  comparing  the  manpower  reouirements  when  hioh  productivity  is  used 
(Figure  4-4)  and  when  the  period  of  low  productivity  is  useu  (Fioure  4-5). 
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Figure  4-3.  Sample  Comparative  (Nigh/Lcw)  Productivity  Measurements 
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Sample  High  Productivity  Measurements 
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Figure  4-S.  Sample  Low  Productivity  Measurements 


4-7 


MODEL  INPUTS 


lAlini'  INPUT  AND  PROCLSS  ANALYSIi;  STRIICTURL 


The  complete  listing  of  the  raw  labor  inputs  forms  a  basis  for  the  generation 
of  manpower  assignments  for  each  specified  level  of  final  product  output  rate. 
The  list  of  consumers  at  tenant  and  throughput  activities  fotms  a  basis  for 
the  ratio  of  cost  center  production  in  support  of  these  activities. 


The  following  is  a  comf^lete  listing  of  labor  inputs  for  each  of  the  five  naval  air 
stations  of  CNABATRA:  Saufley,  Ellyson,  Whiting,  Sherman,  and  Meridian.  Each  page 
will  contain,  a  specific  cost  center  with  the  skill  levels  (officer,  warrant  officer, 
enlisted,  and  wage  board)  allocated.  Notice  that  each  rank  or  ration  contains  many 
different  categories  or  designations.  The  MAM  accepts  each  labor  skill  category  as 
a  unique  input. 

Figure  5-1  defines  the  tenant  and  throughput  activities  included  in  the  study. 

Figure  5-2  shows  the  consumption  population  of  tenant  activities.  Figure  5-3  shows 
the  throughput  population.  The  squadrons  are  included  to  indicate  type  of  support 
received,  which  is  quantified  in  the  model  program.  The  ISR  (OPNAV  Form  4000/2) 
designation  fo.‘  service  is  included  for  correlation  to  the  subcost  center  assumed  as 
providing  the  service. 

Figure  5-4  shows  the  percentage  of  production  for  tenants  and  throuohput  activities. 
This  percentage  was  applied  to  the  lower  production  figure  of  the  two  technologies 
in  order  not  to  bias  the  LP  selection,  and  the  result  was  used  for  a  lower  bound  on 
the  production  for  the  subcost  center. 

The  L3P  did  not  contain  detailed  information  on  the  type  of  supply  support  provided 
tenant  activities.  The  assumption  was  made  that  this  support  was  similar  to  that 
for  Cost  Center  2142,  and  the  supported  population  percentage  (69X)  was  used  for  the 
following  supply  subcost  centers;  213'',  2145,  2136,  2124  and  2121. 

Figures  5-5  and  5-6  show  the  output  reported  for  the  trainino  activities  at  MAS  Pen¬ 
sacola  and  Meridian.  Reporting  of  the  Indoctrination  course  via  the  Weekly  Aviation 
Statistical  Report  was  not  initiated  until  the  26  Jan  1969  report.  To  prevent 
misleading  bias  the  data  for  the  week  of  26  January  was  used  for  weeks  ending  on  05, 
12,  and  19  January. 

this  report  uses  Pensacola  and  Sherman  interchangeably  to  refer  to  the  CNARATRA 
training  activity  at  NAS  Pensacola. 
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iorl  activitie: 


Memphis,  Tennessee 
New  Orleans,  Louisiana 


ChiefofNavalAirT raining 
Chief  of  Naval  Ai"  Basic  Training 

Naval  Aerospace  Medical  Center  , 

Naval  Hospital  ■  ' 

Naval  Aerospace  Medical  Institute 

Naval  Air  Station,  Pensacola 

Naval  Aviation  Schools  Command 

Naval  Auxiliary  Air  Station,  Meridian 

Naval  Auxiliary  Air  Station,  Whiting 

Naval  Auxiliary  Air  Station,  Saufley 

Naval  Auxiliary  Air  Station,  Ellyson 

Naval  Weather  Service  Environmental  Oet.,  NAAS  Saufley 

Naval  Weather  Facility,  Pensacola 

Naval  Aviation  Museum 

Marine  Aviation  Detachment 

Public  Works  Center,  Pt  sacola 

Naval  Air  Technical  Training  Unit 

Naval  Communications  Training  Center 

Naval  Weather  Service  Envi ronmental  Det.  ,  Memphis,  Tennessee 

Naval  Weather  Service  Environmental  Det.,  New  Orleans,  Louisiana 

Naval  Weather  Service  Environmental  Oet.,  Dallas,  Texas 

Naval  Air  Systems  Command  Representative,  NATRACOM 

Naval  Reserve  Training  Center,  Ellyson 

Navy  Publications  and  Printing  Service  Office,  NATRACOM 

Naval  Air  Rework  Facility,  Pensacola 

Naval  Training  Device  Center,  Regional  Office,  Central 

Naval  Investigative  Service  Resident  Agency 

Naval  Air  Training  Division,  Naval  Facilities  Engineering  Com.,  Pensacola 
Nava  I  Audi t  Of  f i ce 
Commissary  Store,  Pensacola 
Commissary  Store,  Meridian 

Supervisor  of  Shipbuilding,  Conversion  and  Repair,  Pascagoula,  Miss. 

Naval  and  Marine  Corps  Reserve  Training  Center,  Mobile,  Alabama 
Naval  Reserve  Training  Facility,  Laurel.  Miss. 

Naval  Reserve  Training  Facility.  Hattiesburg,  Hiss. 

Naval  and  Marine  Corps  Reserve  Training  Center,  Jackson.  Miss. 

Naval  Reserve  Training  Facility,  Vicksburg,  Miss. 

Naval  Reserve  Training  Facility,  Natciez.  Mississippi 

Naval  and  Marine  Corps  Reserve  Training  Center,  Montgomery,  Alabama 

Naval  Reserve  Training  Facility,  Troy,  Alabama 

Construction  Battalion  Cente',  Gulfport,  Miss. 


Figure  51.  Definition  of  Activities  and  Units  Providino  and  Aecriviro  Support 
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Figure  S-1  (Cont'd) 

42.  Construction  Training  Unit.  Gulfport,  Miss. 

43. '  Naval  Weather  Service  Environmental  Det.,  Chase  Field,  Texas 

44.  Naval  Weather  Service  Environmental  Det.,  Cornus  Chrlsti  .  Texas 

45.  Naval  Weather  Service  Environmental  Det.,  Kingsville,  Texas 

46.  Naval  and  Narine  Corps  Reserve  Training  Center,  Gulfport,  Miss. 

47.  Naval  Reserve  Officers  Training  Corps  Unit,  Auburn,  Alabama 

48.  Navy  Nine  Defense  Laboratory,  Panama  City,  Florida 

49.  Naval  Air  Nine  Defense  Obvelopment  Unit,  Panama  City,  Florida 

50.  Naval  Recruiting  Center,  Birmingham.  Alabama 

51.  U.5.  Coast  Guard  Search  and  Rescue  Unit.  Biloxi.  Mississippi 

52.  Naval  Air  Systems  Command  Representative,  Dothan,  Alabama 

53.  Naval  Weather  Service  Environmental  Det.,  NAAS  Meridian 

56.  Naval  Weather  Service  Environmental  Det..  NAAS  Whiting 

57.  U.S.  Army  Reserve  Training  Center 

*  58.  National  Cemetery 

59.  Nav:1  Weather  Service  Environmental  Det.,  NAAS  Ellyson 

68.  Naval  Air  Station,  Glenview,  Illinois 

69.  Naval  Air  Station,  Glynco,  Georgia 
75.  Naval  Air  Station,  Memphis,  Tennessee 

78.  Naval  Air  Station,  New  Orleans,  Louisiana 
83.  Naval  Air  Station,  Olathe.  Kansas 
147.  Naval  Avionics  Facility,  Ind.anapolls,  Indiana 

191.  Naval  Station,  New  Orleans,  Louisiana 

192.  Naval  Aaaunltlen  Depot,  Shumaker,  Camden.  Arkansas 

193.  Naval  Air  Systems  Command  Representative.  St.  Louis,  No. 

194.  Naval  AlUWeather  Flight  O'^tachment,  Eglin  AFI,  Florida 

*  200.  Naval  Air  Maintenance  Training  Detachment,  Pensacola,  Florida 

B.  SHORE  ACTIVITIES  OF  THE  OPERATING  FORCES 

1.  Training  Sguadron  ONE 

2.  Training  Sguadron  TWO 

3.  Training  Squadron  THREE 

4.  Training  Squadron  FOUR 
9.  Training  Squadron  FIVE 
G.  Training  Squadron  SIX 
7.  Training  Squadron  SEVEN 

0.  Training  Squadron  EIGHT  (Helicopter) 

9.  Training  Squadron  NINE 
^^10.  Training  Squadron  te* 

II.  Visiting  Fleet  Squadreni  (Carrier  Quriificatlens) 


C .  OTHER  UNITS 

1.  Florida  national  Guard  Unit  (Ho.  2esth  Bn.  AW) 

2.  USSCG  SEUAGO 

3.  USSCG  CApr  YORK 

A.  Misc.  Mil/Civ  (Civilian  contractor-Ai r  Cargo,  transient  aircraft,  ships) 

U .  SHIPS  AND  UNITS  HOHEPORTCD  lOCALLY 

*  1.  USS  LEXlMGTOri  {CVS-16) 

*  2.  USS  TWEEDY  (DO-532) 


-^Throughput  Activity  in  the  CNABATRA  Model 
•  Tenant  Activity  in  the  CMABATRr  Model 
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Figure  S-4.  Pcrcentegt  of  loterwedUte  ■’roducts  Con*«(*Mlon  For 

Tjnentt  And  Throughput  ActWttiet  at  1A5  Pensacola 
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Figure  S-S.  Final  Products  Input  for  NAS  Pensacola 
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SECTION  6 


PROCESS  ANAITSIS 


6.  Process  Analysis 


PRODUCT  DISTRIBUTION  RULES 


Users  of  the  Manpower  Allocation  Model  for  CNABATRA  Must  be  aware  of  the 
InterMedfate  product  distribution  rules  for  each  air  station.  Accordingly, 
the  distribution  rules  are  listed  by  subcost  center  for  the  five  air 
stations. 


The  following  pages  contain  Internedlate  product  distribution  rules,  listed  by  sub- 
cost  center,  by  the  appropriate  cost  center  for  NAS  Saufley,  Whiting,  Ellyson, 
Pensacola  (including  NAVSCOLCON),  and  Meridian.  The  following  abbreviations  are  used 

0  •  Officers 
E  ■  Enlisted  Men 
C  ■  Civilians 
S  ■  Students 


l-l 


DISTRIBUTION  RU* ES  FOP  INTERMEDIATE  PRODUCTS  AT  NAS  SAUFIEY 


(SHEET  I  OF  4) 

RMS 

CODE 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

1A 

COHNAND/CXECUTIVC  OFFICES 

lAlO 

Con*and  t  Executive 
Offices 

Average  number  of 
personnel  on  base 

All  cost  centers  “  0,E, 
c^s-. 

U30 

Public  Affairs 

Office 

Humber  of  actions 

All  cost  centers  ‘  0,E. 

C.S 

1A40 

Legal  Office 

“umber  of  legal 
cases: 

AH  cost  renters  X  O.E, 

C.S 

1A&0 

Chaplain's  Office 

Number  of  milt tary 
population  '^erved 

All  cost  centers  '  O.E, 

S 

1C 

COMPTROLLER 

1C10 

Administration 

Average  number  of 
personnel  in  C 

Internally  consumed  in  1C 

1C30 

Budget  and 

Statistics 

Number  of  special 
b'idget/statisti  .al 
rerorts 

lA  Command 

1C40 

Accounting 

Number  of  documents 
processed 

lA  Command 

1CS0 

Payroll 

Number  of  civi 1  tan 
personnel  on  payroll 

All  cost  centers  *  C 

10 

CIVILIAN  PERSOrjriEL 

IDIQ 

Administration 

Number  of  civilian 
employees  on  base 

All  cost  centers  C 

107Q 

Safety 

Number  of  cbanoes  in 
accident  rate 

lA  Command 

IE 

muitarv  personnel 

1E20 

Officer  Personnel 

Records 

Number  of  officer 
persennsl  records 

All  cost  ennlers  *.  0 

1135 

Enlisted  Personnel 
Records 

Number  of  enliitsd 
eer»o«.>ei  records 

All  cost  centers  *  t 

lt«5 

Training 

e**re  1 

Alt  COM  centers  '  0.t 

US9  I  IDO 


AU  '.»il  P.t.S 


DISTRIBUTION  RULES 

i 

FOR  INTERMEDIATE  PRODUCTS 

AT  MAS  SAUFLEY 

(SHEET  2  OF  41 

RMS  . 
CODE 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INT/ERMEDIATE  PRODUCT 
DISTRIBUTION 

IF 

SPECIAL  SERVICES 

1  1F30 

Special  Services 

Total  number  of 
military  personnel  on 
active  duty  within  area 
served  by  activity 

All  cost  centers  %  0,E, 

S 

1F40 

Nonappropri ated 

Fund  Act 

Ml  1 1  tary  populat'  .n 
served 

All  cost  centers  *  0,E, 

S 

10 

ADMINISTRATIVE  SERVICES 

1010 

Printing  and 
Reproduction 

Number  of  documents 
processed 

Cost  Centers  1A,1C,1D, 
U,2H,4A,4D,AA,6J  *  0, 

E.C 

1020 

Other  Office 

Services 

Number  of  documents 
processed 

Cost  Centers  1A,1C,1D, 
1E,2H,4A,4D,AA,6J  %  0, 

E,C 

2A 

SUPPLY  ADMINISTRATION 

2A10 

Supply  Officers, 

Direct  Staff 

None 

Throughput  (not  In 
process  analysis) 

2A20 

Administrative 

Planning 

None 

Throughput  (not  In 
process  analysis) 

2G 

FUEL  SERVICES 

2G10 

Bulk  Distribution 

Barrels 

6F  Air  Ops 

2G20 

Retail  Refueling 

Gallons  (thousands) 

6F  Air  Ops  . 

2H 

RETAIL  OPERATIONS 

2H10 

Servmarts 

Line  Items  Issued 

All  cost  centers  •  0,E,C 

2H20 

Shop  Stores 

Line  Items  Issued 

All  tost  centers  X  0,E,C 

FOOD  SERVICES 

2U10 

Metttt,  General 

NueVer  of  meals 
sf  .-ved 

All  cost  -enters  S  O.E, 

S 

DISTRIBUTION  RULES  FOR  INTERMEDIATE  PRODUCTS  AT  NAS  SAUFLEY 

(SHEET  3  OF  4) 


RMS  SUBCOST  CENTER  WORK  UNIT  INTERMEDIATE  PRODUCT 

CODE  (OUTPUT)  DISTRIBUTION 


4A 

MEDICAL  SERVICES 

4A10 

Medical  and  Surgical 
Fad!  1  ties 

(lumber  of  patients 

All  cost  centers  K  0,E, 

S 

4D 

DENTAL  SERVICES 

4010 

Dental  Facilities 

Number  of  visits 

All  cost  centers  X  0,E,S 

6A 

COMMUNICATIONS 

6A10 

Administra.  on 

Average  number  of 
personnel  performing 
communi cations 
functions 

Internally  consumed  In 

6A 

6A40 

Telegrapn 

Number  of  messages 

lA  Command 

6B 

SECURITY 

6B1C 

Security 

Number  of  personnel 

In  security  functions 

Throuohput  (not  in 
process  analysis)'' 

6C 

AIR  OPERATIONS 

6C10 

Administration 

Number  jf  personnel 

In  6C 

Internally  consumed  In 

6C 

6C20 

Aircraft  Control 

Number  of  tafce»offs/ 
landings 

6F  Air  Ops 

6C50 

G'jjnd  Electronics 
Maintenance 

Feet^  of  electronics 
devices  repaired  or 
mai ntal ned 

Internally  consumed  In 

6C 

6C60 

Photographic 

Services 

Number  of  pictures 

Squadron*  *  flying  hours 

6C70 

Ordnance 

Number  of  person* 
trained  and  guallfied 

611  (Security-throughput) 

6F  gPERATIOHS  OF  AIRCRAFT 

6F30  A/t  , 

0r3»n1c 


CSuKptr  oF  work  orders 


Squtdrons  "  flying  hour* 


DISTRIBUTION  RULES 

FOR  iriTFRMEOIATE  PRODUCTS 

AT  NAS  SAUFLEY 

(SHEET  4  OF  4) 

RMS 

CODE 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

AA 

AIRCRAFT  MAINTENANCE 

AA10 

Administration 

Average  number  of 
personnel  In  AA 

Internally  consumed  In 

AA 

AA4Q 

Power  Plant 
(Engineers) 

Work  orders  completed 

Squadrons  X  flying  hours 

AA50 

Airframes 

Work  orders  completed 

Squadrons  X  flying  hours 

AA60 

Avionics 

Work  orders  completed 

Squadrons  X  flying  hours 

AA80 

Aviators 

Work  orders  completed 

Squadrons  X  S 

6J 

TRAIN IN6.  GENERAL 

6J30 

Training  Ops> 

Academic 

Number  of  students 
completed 

Squadrons  X  S 

SA40 

VTl 

Number  of  A»3  aircraft 

AA  (AMO) 

SE40 

VT5 

Number  of  A>3  aircraft 

AA  (AND) 

DISTRIBUTION  RULES 

FOR  INTERMEDIATE  PRODUCTS  AT 

NAS  WHITING 

(Sheet  1  of  e) 

RMS 

CODE 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

1A 

COMMAND 

lAlO 

Command  and  Executive 
Offices 

Average  number  of 
personnel  on  base 

All  cost  centers 
E,  C,  and  S* 

t  0, 

1A30 

Public  Affairs 

Office 

Number  of  actions 
completed 

All  cost  centers 

E ,  C ,  and  S 

S  0, 

1A40 

Legal  Office 

Number  of  legal  cases 

All  cost  centers 
E,  and  S 

0. 

1ASO 

Chaplain's  Office 

Number  of  military 
population  served 

All  cost  centers 

E ,  and  S 

0. 

1C 

COMPTROLLER 

ICIO 

Administration 

Average  number  of 
personnel  in  1C 

Consumed  internally  In 

1C 

1C20 

Internal  Review 

Number  of  procedural 
studies  comp. 

lA  Command 

1C30 

Budget  and  Statistics 

Number  of  special  budget/ 
statistical  reports 

1A  Command 

1C50 

Payroll 

Number  of  civilian 
personnel  on  payroll 

All  cost  centers 

1  C 

10 

CIVILIAN  MANPOWER  MOT. 

1010 

Administration 

Number  of  civilian 
employees  on  base 

All  cost  centers 

C 

1020 

Emoloynent 

Number  of  personnel 
actions 

All  cost  centers 

r. 

1040 

Employee  Relations 

Number  of  civilian 
emoloyees 

All  cost  centers 

C 

13S0 

Employee  Services 

Number  of  civilian 
employees 

All  cost  centers 

/• 

DISTRIBUTION  RULES  FOR  INTERMEDIATE  PRODUCTS  AT  NAS  WHITING 
(Sheet  2  of  6) 


RMS 

CODE 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

— - - - - - - - - - — - - — 1 

1D60 

Training 

Nunber  of  students 
enrolled 

All  cost  centers  S  C 

ID70 

Safety 

Number  of  changes  In 
accident  rate 

Thruput  (not  In  Process 
Analysis) 

IE 

MILITARY  PERSONNEL 

1E10 

Adalnittratlon 

Number  of  military 
personnel  on  base 

AH  cost  centers  %  0. 

E ,  and  S 

1E20 

Officer  Personnel 
Records 

Number  of  officers’ 
records 

A1 1  cost  centers  S  0> 

1E30 

Enlisted  Personnel 
Records 

Nunber  of  enlisted 
personnel  records 

All  cost  centers  X  E 

1E40 

Training 

Number  of  students 
enrolled 

All  cost  centers  X  E, 

0 

USO 

Barracks  and  BOQ 

Occupants 

All  cost  .centers  SO, 

E,  and  S  . 

IF 

RESALE  AND  SPECIAL 
SERVICES 

1F30 

Special  Services 

Total  number  of 
allitary  personnel 
on  active  duty  In 
area  served  by 
activity 

A1 1  cost  centers  X  0, 

E,  and  S 

1F40 

Nonapproprlated 

Fund  Activity 

Military  population 
served 

All  cost  centers  X  0, 

E.  and  S 

IJ 

ADMINISTRATIVE  OFFICE 
SUPPLIES 

IJVO 

Printing  and 
Reprcductlon 

Number  of  docunents 
processed 

Cost  centers  lA,  TC,  ID. 
IE,  2H,  4A,  40,  6J.  AA 
%  0,  E,  C 

U20 

Other  Office 

Services 

Nunber  of  docunents 
processed 

Cost  centers  lA,  1C,  ID, 
IE,  2H,  4A,  40,  6J,  AA 

X  0,  E,  C 

DISTRIBUTION  RULES 

FOR  INTERMEDIATE  PRODUCTS  AT 

NAS  WHITING 

(Sheet  3  of  6) 

1 

S 

SUBCOST  CENTER 

WORK  UNIT 

INTERMEDIATE  PRODUCT 

1 

DE 

(OUTPUT) 

DISTRIBUTION 

2A 

SUPPLY 

ADMINISTRATION 

2A10 

Supply  Officers, 
Direct  Staff 

None 

2A20 

Adalnistratl  ve 
Planning 

None 

2B 

INVENTORY  CONTROL 

2B10 

Stock  Control 
Requlreaent 

Line 

Iteas 

2[!2fi 

Stock  Control 
Requlreaent 

Line 

Iteas 

2630 

Receipt  Control 

H6T 

Line 

Iteas 

Thruput  (not  In  Process 
Analysis) 


Thruput  (not  In  Process 
Analysis) 


All  cost  centers  t  0. 
E.  S 


All  cost  centers  t  0. 
£.  C.  S 


All  cost  centers  S  0. 
E,  C.  S 


2C  PURCHASE 

Buying  Operations 


Purchase  Action 


AT)  cost  centers  %  0. 
E.  C.  S 


D  MATEWAL  control 

030  Incoiilng  Storage 

Operations 


Ntasuraaent  tons 


All  cost  centers  ‘  0. 
E.  C,  S 


200  Storage  and  Custody 
Operations 


Measureaent  tons 


All  cost  centers  %  0. 
E,  C,  S 


25  FUEL  OPERATIONS 
2020  Retail  Refueling 


Gallons  (thousands) 


6F  Operation  of  Aircraft 


RETAIL  OPPRATIORS 
'HlO  SertMrts 


2H)0  Clothing  Stores 


Line  iteat  issued 


All  cost  centers  Oi 
E 


All  cost  centers  >  0, 
E.  S 


— 

DISTRIBUTION  RULES 

FOR  INTERMEDIATE  PRODUCTS  AT 

NAS  WHITING 

L 

(Sheet  4  of  e  ) 

B9 

SUBCOST  CENTER 

HORN  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

HOUSEHOLD  8000S 

2N10 

Opuratlons 

Appllcatlent 

All  cost  centers,  t  0, 

E.  S 

immiHL 

2N10 

NtBMf*  laMral 

Nuabar  of  aeala  served 

All  cost  centers  %  0. 

E.  S 

«A 

HCPICAl  rACUlTY 

M10 

NtOlcAl  aHA  Sarfleal 
Paellltlaa 

Himber  ef  patients 

All  cost  centers  S  0. 

E.  S 

DIHTAL  FACILITY 

Oaatal  faellltlaa 

Nuaber  ef  visits 

All  cost  centers  %  0, 

E.  S 

lA 

AA10 

AAalalitfatlaa 

Averafc  naaber  ef 
pcrsenael  parforaine 
ceaattnlcatUns  functions 

Censuaad  Internslly  in 

lA 

iA40 

Ta1tfy>aBli 

lA  Cenaand 

II 

lUlttiU 

parferainf  sccurUy 
functions 

Thruput  (net  In  Process 
Analysis) 

K 

m  8P.IMTIMI 

ICfl 

AOailalatratlAa 

In  1C 

Consuaod  Internally  in 

1C 

icte 

Aircraft  Ccatral 

Nuaber  of  take  offs/ 
landinis 

•f  Operation  of  Aircraft 

uto 

Aircraft  Tcmlaal 

Posada  of  carco  and 
avopoio  ao1|kt  of 
paaconioro 

If  Operation  of  Aircraft 

§•10 


DISTRIBUTION  RULES 

FOR  INTERMEDIATE  PRODUCTS 

AT  NAS  WHITING 

(Shttt  5  of  6) 

RMS 

CODE 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

. . . .  ■■■  ,  .  ■  -  -  —  . — 

6CS0 

Ground  Eltctronici 
Mainttnanct 

Fttt^  of  tltctronics 
dtvicts  rtpairtd  or 
aaintaintd 

Consuaed  Internally  In 

EC 

6C60 

Photographic  Strvictt 

NuMbtr  of  picturtt 

Squadrons  t  flying  hours 

6C70 

Ordnanct 

Nuabtr  of  ptrsonnti 
trained 

SB  Security  (thruput) 

6F 

OPERATIONS  OF  AIRCRAFT 

eF30 

A/C  Mainttnanct. 

Organic 

Nuabtr  of  work  orders 
coaplettd 

Squadrons  t  flying  hours 

£J 

TRAINING.  GENERAL 

6JI0 

Training  Optratlons 

Nuabtr  of  students 
coapleted 

Squadrons  X  S 

6J20 

Training  Optratlont 

Flight 

Nuabtr  of  students 
coapleted 

Squadrons  T  S 

6J30 

Training  Optratlont 
Aeadtalc 

Nuabtr  of  students 
Coapleted 

Squadrons  S  S 

AA  AIRCRAFT  MAINTCNANCC 
DEPARTMENT 

AAIO  Adainlstritlen 


AA20  QUkiUy  Control 


AA3D  Nottrlol  Control 


AA40  POMtr  P1«nt 
(Enfintt) 


AASO  ^  AirfroMt 

AAEO  A«ioniCt 

AA80  Avimrt  UolOMnt 


Ay«r«9c  ngabor  oF 
prrsonnti  In  AA 


Nuabtr  oF  (nspoctloni 
Nuabtr  oF  lint 
Uork  ordtrt  CO»plot»d 

Mork  orotrt  coaplttod 
Mork  ordtrt  co«»ltttd 
Work  ordtrt  cooplottd 


Contuntd  Inttrnolly  In 

AA 


(F  Optrotion  oF  A1rcrtFt| 
EF  OPtrttlon  oF  Aircraft 
AF  Optrotion  oF  Aircraft 

EF  Optrotion  oF  AircroFt 
6F  Optrotion  oF  AircroFt 


EF  Optrotion  oF  Aircraft' 


OISTRIBUTIOH  RULES  FOR  IKTERMFPI ATF.  RKODIKts  'T  'i/'S  WHIT  IN'- 

(SHEET  6  OF  6) 


RMS 

SUBCOST  CENTER 

WORK  UNIT 

iriTERHEOIATE  PRODUCT 

CODE 

(OUTPUT) 

DISTRIBUTION 

/(A90 

Suppert  CquIpMnt 

Work  orders  completed 

6F  Operation  of  Aircraft 

SB  30 

»T2 

NuiRber  of  students 
completed 

VT3 

SB40 

VT2 

Humber  of  A«3  el  rertf t 

AA  Aircraft  Maintenance 

SC40 

m 

Number  of  A>3  tlrcreft 

AA  Aircraft  Maintenance 

DISTRIBUTION  RUl.CS  FOR  INTERMEDIATE  PRODUCTS  AT  NAS  ELLYSON 

(SHEET  1  OF  4) 


RMS 

CODE 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

lA  COMHAND/EXECMTIVE  OFFICES 

1A10  CoRiMnd  and  Execvtive  Average  nttiRber  of 
Offices  (tersonniel  on  base 


1A30  Public  Affairs 
Office 

1A40  Legal  Office 
IA50  Chaplain's  Office 


Nuaber  of  actions 
cpapleted 

Nuaber  of  legal 
cases 

Nuaber  of  al 1 1 tary 
population  served 


All  cost  centers  X  0,E. 
C.S 

All  cost  centers  X  0»C, 
C.S 

All  cost  centers  X  0,E, 
S 

All  cost  centers  X  0,E, 
S 


la  hamagemeht  enoimeering 

IBID  Operations 


Nuaber  of  Ihstruc* 
tldns  Hritten 


VA  Coaaahd 


DISTRIBOTIOH  RULES  FOR  IflTERMEOJATF  PRPf’vrT';  «T  NAS  i,l  I YSON 

(SHEET  2  or  4) 


SUBCOST  CENTER 


UORK  UNIT 
(OUTPUT) 


INTERNEDIATE  PRODUCT 
DISTRIBUTION 


I £50  Btrrack*  &  BOQ 


Nunber  of  occypantt 


All  cost  ctnttrs  S  O.E.S 


If  SPECIAL  SERVICES 

1F;o  Sptclal  Sarvicts 


I  NO  Honappropriatad 
Fund  ActlvUIas 


Total  nyabar  of 
■mtary  parsonnal 
on  duty  vltliln  araa 
tcrvad  by  activity 

Military  populattdn 
sarvad 


All  cost  cantars  X  O.E, 
S 


All  cost  cantars  S  O.E. 

'S‘ 


1J10  PrlRttns  and 
Raproductlon 

IJ20  Otbdr  Offico 
Sarvlcas 


NuHbar  of  docuaants 
procassad 

Nui^ar  of  docunants 
procataad 


Cost  Cantars  1A. IB. 1C. 10. 
IE.2H.4A.4D.6J.A9  S  O.E.S 

cost  Cantors  1A. IB, 1C. ID. 
1E,2H,4A.40.6J.A9  X  O.E.S 


BA 

mimimm 

2A10 

Supply  Of f1 ears 
Otract  Staff 

Nona 

Throupbput  (not  . 
procass  analysis) 

BA20 

Ateinlstratlva 

Planninp 

Nona 

ThrooBbput  (not  In 
procass  analysis) 

2fi 

FUEL  OPEBATIQNS 

2fi10 

Bulk  Olstrlbutlon 

BarraU 

Trilnino  Squadron  SH 

2fi20 

latall  Pufllnf 

Ballont  (tbousanfa) 

Traininf  Squadron  SH 

2H 

BtTAlL  OPtBATIONt 

2M10 

Sarvaarts 

Lina  itaaa  laiutd 

All  cost  cantors  S  O.E 

2N 

tmtimm 

INIO 

Mtaioa*  l#»-aral 

Nuabar  of  aoaU 
•orvad 

All  cast  cantors  X  O.C. 

$ 

DISTRIBUTION  RULES 

FOR  IIITERNEDIATF.  PRODUCTS 

AT  NAS  F.LIYSON 

(SHEET  3  01  4) 

RMS 

CODE 

SUBCOST  CENTER 

MORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

4A 

NEDIC41  SERVICES 

4A10 

Nedical  and  Surgi¬ 
cal  Facilities 

Nunber  of  patients 

All  cost  centers  X  O.E, 

S 

4D 

DENTAL  SERVICES 

4D10 

Dental  Facilities 

Nuaber  of  visits 

All  cost  centers  X  O.E, 

S 

64 

CONNUN I  CATIONS 

6410 

Adalnistratlon 

Average  nuaber  of 
personnel  perforalng 
coaaunications 
functions 

Internally  consuaed  In 

6A 

6440 

Telegraph 

tiuaber  of  aessages 

I A  Coaaand 

68 

SECURITY 

68 

Security 

nuaber  of  people 
perforalng  functions 

Throughput  (not  in 
process  analysis) 

6C 

AIR  OPERATIONS 

600 

Adnlnlstratlon 

Nuaber  of  personnel 
in  6C 

Internally  consuaed  In 

6C 

6C2C 

Aircraft  Control 

Nuaber  of  take-offs/ 
landings 

Tralnino  Sguadren  SH 

IC30 

Aircraft  Ttrsinal 

Pounds  of  cargo  and 
averaot  aeight  of 
passengers 

Training  Scuadron  SK 

6C60 

Photographic 

Services 

Nuaber  of  pictures 

Training  $<-'140^01,  |b 

6J 

TiAIRthg.  oincral 

tJIO 

Training  Oprrationt 

Flight 

Nuaber  n#  students 
coaptetcd 

Training  fguadron  5i* 

DISTRIBUTION  RULES  FOR  INTERMEDIATE  PRODUCTS  AT  NAS  ELLYSGii 

(SHEET  4  OF  4) 


RMS 

CODE 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

AA 

AIRCRAFT  MAINTENANCE 

AA10 

Administration 

Averapa  number  of 
nersonnel 

Tralninq  Squadron  SH 

SH40 

HT8 

Number  of  A-3  status 
aircraft 

AA  Aircraft  Maintenance  j 

6-  U 


DISTRIBUTION  RULES  FOR  INTERHEDIATE  PRODUCTS  AT  NAS  PENSACOLA 

(SHEET  1  OF  8) 


RMS 

CODE 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

A 

COMMAND 

1A10 

Comand  t  Executive 
Offices 

Average  number  of 
personnel  on  base 

All  cost  centers  by  1,  0, 
E.C.S 

1A20 

Reception  Center 

Number  of  visitors 

Internally  consumed  In  A 

1A30 

Public  Affairs 

Number  of  actions 

All  cost  centers  except 
NAVSCOLCOM  by  S  0,E,C,S 

IA40 

Legal  Office 

Number  of  legal 
cases 

All  cost  centers  by  t  0, 
E.S 

9931 

Chaplains 

Number  of  military 
population  served 

All  cost  centers  by  X  0, 
E.S 

99’9 

Family  Services 

Number  of  military 
population  served 

All  cost  centers  by  S  0, 
E.S 

B 

ADMINISTRATION 

1E10 

Administration 

Average  number  of 
personnel  In  B 

Internally  consumec:  In  B 

1E20 

Officer  Personnel 
Records 

Number  of  officer 
records 

All  cost  centers  except 
NAVSCOLCOM.  SDOO,  SFOO. 
and  KBOO  by  X  0 

1E30 

Enlisted  Personnel 
Records 

Number  of  enlisted 
records 

All  cost  centers  except 
NAVSCOLCOM.  SDOO,  SFOO. 
and  KBOO  by  X  E 

1E40 

Training 

Number  of  students 
enrolled 

All  cost  centers  by  *  0, 
E.S 

1J10 

Printing  and 
Reproduction 

Humber  of  documents 
processed 

Internally  consumed  In  B 

1J20 

Other  Officer 

Services 

Humber  of  documents 
processed 

All  cost  cen»srs  except 
NAVSCOLCOM  by  X  0,E,S 

6A10 

Communication 

Administration 

Number  of  personnel 
performing  communlcO' 
tiOHS  functions 

All  cost  centers  by  1  0, 
E.C.S 

6A40 

Telegraph 

Number  of  messeges 

Cost  Center  A 

6880 

Brig 

Occupants 

Throughput  (not  In 
process  analysis) 

9921 

Barracks  1  BOQ 

Occupants 

All  cost  centers  by  X  Q, 
E.S 

9932 

Officers  Nets 

Officer  population 
served 

All  cost  centers  by  %  0 

9934 

CPO  Club 

Eligible  personnel 

All  cost  centers  by  t  £ 

DISTRIBUTION  RULES  FOR  INTERMEDIATE  PRODUCT'  f-  -  r/ifniA 

(SHEET  2  OF  8) 


RMS 

CODE 

SUBCOST  CENTER 

WORK  UNITS 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

9937 

Special  Services 

Number  of  military 
personnel  on  active 
duty  In  area  served 
by  activity 

An  cost  centers  by  %  0, 
£,S 

9938 

Band 

Number  c  functions 
attendeu 

Throughput  (not  In 
process  analysis) 

C 

AIRCRAFT  MAINTENANCE 

AA10 

Administration 

Average  number  of 
people  In  AA 

Internally  consumed  In  C 

AA20 

Quality  Control 

Number  of  line  Items 

Internally  consumed  In  C 

AA30 

Material  Control 

Number  of  line  Items 

Internally  consumed  In  C 

AA40 

Power  Plant 

Work  orders  completed 

Cost  Centers  SDOO,  SFOO, 
and  KBOO  by  t  flying 
hours 

AA50 

Airframes 

Work  orders  completed 

Cost  Centers  SDOO,  SFOO, 
and  KBOO  by  *  flying 
hours 

AA60 

Avionics 

Work  orders  completed 

Cost  Centers  SDOO,  SFOO, 
and  KBOO  by  S  flying 
hours 

AA70 

Ammunition  Material 

Not  applicable 

Throughput  (not  In 
process  analysis) 

AA80 

Aviation  Equipment 

Work  orders  completed 

Cost  Centers  SDOO,  SFOO, 
and  KBOO  by  *  flyino 
hours 

AA90 

Support  Equipment 

Work  orders  completed 

Cost  Canters  SDOO,  SFOO, 
and  KBOO  by  X  flying 
hours 

0 

AIR  OPERATIONS 

6C10 

Administration 

Number  of  personnel 

In  0 

Internally  consumed  In  0 

6C20 

Aircraft  Control 

Ht!i«ber  of  take-offs/ 
landings 

Cost  Canters  SCOO,  SFOO , 
and  KBOO  by  t  flying 
hours 

6C30 

Aircraft  Terminal 

Pounds  of  cargo  and 
weight  of  passengers 

Cost  Centers  SOOO,  SFOO, 
and  KBOO  by  •  flyino 
hours 

DISTRIBUTION  RULES  FOR  INTERMEDIATE  PRODUCTS  AT  NAS  PENSACOLA 

(SHEET  3  OF  8) 


RMS 

CODE 

SUBCOST  CENTER 

WORK  UNITS 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

. -  -  —  1——!  .  1.  -Il l  ■  llJ 

6C50 

Ground  Electronics 
Maintenance 

Cubic  feet  of  electron¬ 
ic  devices  repaired  or 
maintained 

Internally  consumed  In  D 

6C60 

Photographic 

Services 

Number  of  pictures 

Cost  Centers  SDOO,  SFOO, 
and  KBDO  by  t  flying 
hours 

6E10 

Port  Services 
Administration 

Number  of  personnel 
performing  port 
services 

Throughput  (not  In 
process  analysis) 

6E20 

Deep  Sea  Survival 

Humber  of  craft 
operated 

Throuohput  (not  In 
process  analysis) 

6F30 

Maintenance, 

Organic 

Work  orders  completed 

All  cost  centers  by 
f  aviator 

6C40 

Crash  A  Rescue 

Not  applicable 

Throuohput  (not  In 
process  analysis) 

E 

COMPTROLLER 

1C10 

Administration 

Average  number  of 
personnel  In  E 

Internally  consumed  in  E 

IC20 

Internal  Review 

Number  of  procedural 
studies  completed 

All  cost  centers  except 
NAVSHOLCOM  by  I!  O.E.C.S 

1C40 

Accounting 

-  Numiser  of  documents 
processed 

All  cost  centers  except 
riAVSCOLCOM  by  r  O.E.C.S 

1CSO 

Payroll 

Number  of  d v1 1  Ians 
on  payroll 

All  cost  centers  by  "  C 

1C70 

Disbursing 

Number  of  transactions 

All  cost  centers  by  0, 

t.s 

F 

DATA  PROCESSING 

IHIO 

Administration 

Average  number  of 
personnel  In  F 

Internally  consumed  In  F 

1H20 

Analysis  and 

Programmi ng 

Not  applicable 

Internally  consumed  in  F 

)H30 

AOP  Operations 

Equipment  operating 
hours 

All  cost  tenters  by  '  P. 

E  .C.S 

IH40 

keypunch  Optra* 
tions 

Number  of  cards 
( thousands) 

Internally  consumed  in  F 

DISTRIBUTION  RULES  FOR  INTERMEDIATE  PRODUCTS  AT  NAS  PENSACOt A 

(SHEET  4  OF  8) 


RMS 

CODE 

SUBCOST  CENTER 

WORK  UNITS 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

fi 

OENTAL  FACILITY 

4D10 

Otntal  Facility 

Number  of  visits 

All  cost  centers  by  %  0, 
E.S 

H 

INOUSTRIAL  RELATIONS 

1 

1D10 

Adialnl  strati  on 

Not  applicable 

Internally  consumed  In  H 

1020 

Enployaant 

Number  of  personnel 
actions 

All  cost  centers  by  S  C 

1030 

Waga  and  Classifl* 
cation 

Number  of  classifi¬ 
cations  completed 

All  cost  centers  by  X  C 

1040 

Eaiployaa  Ralatlons 

Number  of  civilian 
employees 

All  cost  centers  by  X  C 

10S0 

Enployat  Sarvicas 

Number  of  civilian 
employees 

All  cost  centers  by  X  C 

1060 

Training 

Number  of  students 
enrolled 

A11  cost  centers  by  X  C 

1070 

•tnaral  Safaty 

Number  of  changes 

In  accident  rata 

Throughput  (not  In 
process  analysis) 

J 

NANAfiCNCNT  ASSISTANCE 

1110 

Nanaganant  Ana1>s1s 

Not  applicable 

Throughput  (not  In 
process  analysis) 

1120 

Enginaar 

Not  applicable 

Throughput  (not  In 
process  analysis) 

K 

MEQICAL  SERVICES 

4C10 

Nadleal  PacHitiat 

Number  of  patients 

All  cost  centers  by  K  0, 

E  b$ 

N 

SECURITY 

•110 

Adalnlitratlon 

Number  of  people 
performing  security 
functions 

Throughput  (not  In 
process  analysis) 

••20 

Pelica  1  Buards 

Net  applicable 

Throuehput  (not  In 
precett  analysis) 

•  •20 


OISTRIGUTIOri  RULES 

FOR  INTERMEDIATE  PRODUCTS 

AT  NAS  PENSACOLA 

(SHEET  S  OF  8) 

r:;s 

CODE 

SUBCOST  CENTER 

WORK  UNITS 
(OUTPUT) 

INTERKFDIATE  PRODUCT 
DISTP.IBUTIOfr  I 

6B40 

Shore  Patrol 

Not  applicable 

Throughput  (not  In 
process  analysis) 

6B60 

Fire  Fighters 
Structural 

Not  applicable 

Throughput  (not  In 
process  analysis) 

N 

SMPPL Y 

2110 

Supply  1  Staff 

NuMber  of  personnel 

In  N 

Throughput  (not  In 
process  analysis) 

2720 

Contract  Execution 

NuMber  of  line  Iteos 
processed 

Throughput  (not  In 
process  analysis) 

2220 

Other  Stock  Control 
Operations 

Nunber  of  line  Items 
processed 

Throughput  (not  In 
process  analysis) 

2142 

CustOMr  Service 

Stores 

Line  Items  Issued 

All  cost  centers  by  X  0, 

E  pS 

2131 

Care  of  Material 

In  Storage 

Measurement  tons 

All  cost  centers  by  X  0, 
E.C 

214S 

Material  Screening 
and  Identification 

Line  Items 

All  cost  centers  by  X  0, 
E.C 

2136 

Inventory 

Line  Items 

All  cost  centers  by  X  0. 
E.C 

2310 

Freight 

Measurement  tons 

Throughput  (not  In 
process  analysis) 

2124 

Shipping 

Measurement  tons 

All  cost  centers  by  X  n, 

E  *C 

2121 

Packing 

Measurement  tons 

All  cost  centers  by  X  0, 
E.C 

2210 

Requisition  Pro> 
cessing 

Line  Items 

All  cost  centers  by  X  0. 
E.C 

OH 

SUPPLY  •  HpUSEHOLD  SOppS 

2330 

Household  goods 

Applications 

All  cost  centers  by  X  0. 
E.S 

or 

SUPPLY  .  FUEL 

2141 

Fuel  I  lube  Oil 

Ballons  (thousands) 

Cost  Centers  $000.  SFOO. 
end  IClOO  by  1  flytno 
hours 

1-21 


DISTRIBUTION  RULES 

FOR  INTERNEOIATE  PRODUCTS 

AT  NAS  PENSACOLA 

(SHEET  6  OF  8) 

RMS 

CODE 

SUBCOST  CENTER 

WORK  UNITS 
(OUTPUT) 

INTERNEOIATE  PRODUCT 
DISTRIBUTION 

ON 

SUPPLY  -  NESSES 

9911 

General  Nesses 

Neals  served 

All  cost  centers  by 
S 

%  E, 

P 

SALVAGE 

3A10 

Adnlnlstratlon 

Line  Itens 

Throughput  (not  In 
process  analysis) 

3A20 

Receipt  I  Storage 

Neasurenent  tons 

Throughput  (not  In 
process  analysis) 

3A30 

Scrap  Processing 

Neasurement  tons 

Throuohput  (not  In 
process  analysis) 

3A40 

Naintenance 

Equlpnent 

Not  applicable 

Throuohput  (net  In 
process  analysis) 

\ 

3ASO 

Oeiillltarizatlon 

Neasurenent  tons 

Throughput  (not  In 
process  analysis) 

3A60 

Reclaaatlon 

Line  Itens 

Throuohput  (not  In 
process  analysis) 

3A70 

Disposable  Property 
Sales 

Not  applicable 

Throughput  (not  In 
process  analysis) 

0 

TRAINING.  GENERAL 

fiJIO 

Training,  General 

Runber  of  students 
graduated 

Cost  Centers  $000, 
and  KBOO  by  %  S 

SFOO, 

6J20 

Training,  Flight 

Nunber  of  students 
graduated 

Cost  Centers  SDOO, 
and  KBOO  by  r  S 

SFOO, 

9SS0 

Naintenance,  Audio- 
Visual 

Work  orders  conpleted 

Internally  consumed 

In  0 

9S60 

Naintenance, 

Training  Aids 

Nork  orders  conpleted 

Internally  consumed 

In  p 

9S70 

Naintenance, 

Training  Aids 

Work  orders  conpleted 

Internally  consumed 

Ir  P 

R 

NAVAL  AVIATION  SCHOOLS 

CONNANO 

1AOO 

CotMiand  A  EaecuUve 
Staff 

Averaoe  nunber  of 
perionntl  in  the 

COnnand  (CUN) 

Cost  Centers  S.  T, 

U  by  ?  0,£.c 

and 
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B9 

IH 

SUOCOST  CENTER 

HONK  UNIT 
((^PUT) 

INTERNEOIATE  PttORCT 
BISTRIONTIOR 

KE30 

PtrsoRiiRl  R«eer4t 

Nnakar  of  aallatoA  aoO 
offfcor  rocorOa  (CUN) 

Coat  Caatara  S»  T*  aaO 

0  ky  S  0,E 

Tralalng 

No  «orfc  MRitt  rtoortoN 

(CUN 

Tkraafkpat  (aat  la 

*J3S 

TrtlalRf*  A.I.T. 

NmOor  of  stiMlooti 

oorolloA 

lataraally  coaaaaaO  la  R 

<J37 

NINffeiMM  IbNm* 
triMtiM  SehMl 

NoiNor  of  stoNoota 
oorolloA 

Tkraaakyat  (aat  la 

Rracaaa  Malycia) 

KK30 

Othtr  Offlet 

Otrvlett 

No  Miit  ■Oita  roDortaO 

Tkraafkpat  (aat  la 
pracaoa  aaaiyala) 

SDM 

fT4  SOUAOROO 

SOlO 

CmbmO  •  Exacstlvt 
3taff 

Avorafo  oMOar  of 
DoraaoNtl  la  aaoaAroa 

lataraally  caaaaaai  la 
SOOO 

$D20 

Avarafo  oMNor  of 
Doraaotal  la  SOOO 

lataraally  caaiwai  la 
SOOO 

3030 

Tralafif 

Raakar  of  ataOaata 
aartllaO 

lataraally  coRaaiwA  la 

SOOO 

3040 

R/C  IblRtNMM*. 
Orfwic 

iHNOar  of  A-1  air¬ 
craft  aaalpattf 

Caat  Caatar  C 

3P00 

m  nywttw 

3no 

CmmnO  I  iMcatIvt 
Staff 

NaNkar  of  parooaaal 
fa  tfea  coaMMl 

lataraally  caaaaaN  la 
SFOO 

3P30 

AOilNfatratlaN 

Raakar  of  Hraoaaol 
fa  SFOO 

lataraally  caafaMO  la 
SFOO 

3P30 

Tralalaf 

lao*ar  of  atoAaata 
aorallaO 

lataraally  caaaaMA  la 

SFOO 

3P40 

A/C  HalataatNca 

Orfaalc 

Raakar  of  A-S  air¬ 
craft  aaalfaaO 

Caat  Caatar  C 

KOOO 

mtttMtMl 

M10 

AOalalatpatfaa 

Raakar  of  pcraaaaci 
la  tka  caaaaaO 

lataraally  caaaaaai  la 
no# 

KPIO 

OHrattaaa 

Flylaf  kaara 

lataraally  caaaaaaO  la 

oio 

1 
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RNS 

CODE 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERNEDIATE  PRODUCT 
DISTRIBUTION 

rF30 

Aircraft  Nalnten- 
anco.  Organic 

Nuober  of  work 
orders  conpleted 

Cost  Centor  C 

KJ20 

Flight  Training 

Nuidter  of  studonti 
on  board 

Internally  consumed  In 
KBOO 

rJ30 

Flight  Training, 
Acadonlc 

Number  of  studonts 
on  board 

Internally  consumed  In 
KBOO 

S  AVIATION  OFFICERS  CANDIDATE  SCHOOL  (A0C5) 

6J32  Trtliling,  Pilot  fiunber  of  studonti 

onrollod  (CUN) 


Colt  Contor  R 


6J34  Tralttlnft  Flloht 
Sjrttoai  for  Pilots 


Nuabtr  of  studonts 
onrollod  (CUN) 


Cost  Contor  R 


fJ3l  Indoctrl notion 


Numbor  of  studonts 
onroDod  (CUN) 


Cost  Contor  R 


iJ33  Training,  Survival 


Ruobor  of  studonts 
onrollod 


Throughput  (not  In 
precois  analysis) 


■ 

00ft 

CNATRA  Staff 

Throuphp'tt  (not  In 
process  aralytls) 

ftOO 

CNAIATRA  Staff 

V 

Throughput  (net  In 
process  analysis) 

1111 

Flight  Demonstration 

Team 

Throughput  (not  In 
process  analysis) 

ROOD 

Aviation  Nusoum 

Throughput  (not  in 

NAO 

Narine  Aviation  Ootachmont 

Throughput  (not  In 
process  analysis) 

DISTRIBUTION  RULES  FOR  INTERMEDIATE  PRODUCTS  AT  NAS  MERIDIAN 
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RMS 

CODE 

SUBCOST  CENTER 

kiORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

A 

CONNAND  0  STAFF 

1A10 

CommiiB  I  ExtCM- 
tlvB  Of fleas 

Average  neaber  of 
personnel  on  base 

All  cost  centers  by  X  0, 
E.C.S 

1A30 

FhOIIc  Affairs 

Office 

Nuaber  of  actions 
coapleted 

All  cost  conters  by  X  0. 
E,C,$ 

1A40 

Legal  Office 

Neaber  of  legal 
cases 

All  cost  centers  by  X  0, 

E.S 

1931 

Chaplain's  Office 

Nuaber  of  allltary 
personnel  served 

All  cost  centers  by  X  0, 

E.S 

1C10 

Coaptrollers  Office 

Nuaber  of  studies 

Internally  consuaed  In  A 

IC70 

Olsbersinp 

Nuaber  of  transactions 

Internally  consuned  In  A 

1010 

Civilian  Nanpower 

NanafeMnt 

Nuabtr  of  civilians 
on  base 

All  cost  centers  by  X  C 

1070 

Safety 

Nuaber  of  changes  In 
accident  rate 

Throughput  (not  In 
process  analysis 

0 

AONINtSTRATION 

1E30 

Records 

Nuaber  of  officer 
records 

All  cost  centers  except 

S600  b  SJOO  by  X  0 

1E30 

Enlisted  Personnel 
Records 

Nuaber  of  enlisted 
records 

All  cost  centers  except 

SSOO  1  SJOO  by  t  E 

9911 

Barracks  1  BOO 

Occupants 

All  cost  centers  by  X  0, 

E.S 

6A30 

Coaaenlcattons, 

Telegraph 

Nuaber  of  aessagos 

Cost  'Center  n 

SABO 

CoMenI  cat  Ions, 
Telephone 

Nuaber  of  official 
calls 

Cost  Center  A 

9937 

Special  Services 

Hunber  of  allltary 

All  cert  centers  by  X  0, 

E.S 

tH40 

Reypench  Operations 

Nuaber  of  cards 
(thousands) 

All  cost  centers  by  X  0, 
E.C.S 

1310 

Printino  and  Be* 
prodectfon 

Nuabor  of  docuaents 
processed 

All  cost  centers  by  X  0, 

I.C 

C 

AIRCRAFT  NAINTCNANCE 

AA10 

Adalnistratlon 

Average  nuaber  of 
personnel  In  AA 

Internally  consuaed  in  AA 

1*11 
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SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

AA20 

Quality  Control 

Number  of  Inspections 

Internally  consumed  In  AA 

AA30 

Material  Control 

Number  of  line  Items 

Internally  consumed  In  AA 

AA40 

Power  Plants 

Hork  orders  completed 

Cost  Centers  S600  and 

SJOO  by  t  flying  hours 

AA50 

Alrfraaes 

Work  orders  completed 

Cost  Centers  S600  and 

SJOO  by  S  flyino  hours 

AA60 

Avionics 

Mork  orders  completed 

Cost  Centers  S600  and 

SJOO  by  t  flying  hours 

mA80 

Aviators  EquIfiMnt 

Work  orders  completed 

Cost  Centers  S600  and 

SJOO  by  S  flying  hours 

AA90 

Support  Cquipnent 

Work  orders  completed 

Cost  Centers  S600  and 

SJOO  by  t  flyino  hours 

0 

AIR  OPERATIONS 

6C10 

Adalnl strati on 

Humber  of  personnel 

In  0 

Internally  consumed  In  0 

6C20 

Aircraft  Control 

Number  of  take-offs/ 
landlnfs 

Cost  Centers  S600  and 

SJOO  by  S  flying  hours 

6C40 

CrasN  4  Rescue 

Not  applicable 

Throughput  (not  In 
process  analysis) 

4CS0 

Sroun4  Electronic 
Hsintenance 

C'lbic  feet  of  elec¬ 
tronic  devices 

Internally  consumed  In  0 

fiCftO 

PNotOfraphlc 

Services 

Number  of  pictures 

Cost  Center  S600  and 

SJOO  by  S  flying  hours 

4J20 

Filykt  Support 

Fllpht  Hours  (no  Rll) 

All  cost  centers  by  S 

AVI 

AP3Q 

Naintenance 

Oroaolc 

Uork  orders  coroleted 

Cost  Cantors  SSOO  and 
SJOO  by  i.  flying  hours 

E 

DENTAL  SERVICES 

4010 

Ooetal  Facility 

Number  of  patients 

All  cost  canters  bv  s  0, 
E,S 

r  wtPicw.  stMtcu 

4C10  ntiUtl  F«cnU]r 


All  CQSt  cinttrt  Ay  S  0 

e.s 
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RNS 

CCD£ 

SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

IliTERMEDIATE  PRODUCT 
DISTRIBUTION 

6 

SUPPLY  -  6ENCRAL 

2110 

Supply  Officers 
end  Staff 

Not  applicable 

Throuohput  (not  In 
process  analysis) 

2210 

Requisitions 

Line  Iteas 

All  cost  centers  by  t  0, 
E.C.S 

2220 

Stock  Control 

Line  Iteas 

All  cost  centers  bv  n  11, 
E.C.S 

2520 

Cataloging 

Iluaber  of  1dent1f1> 
cations 

All  cost  centers  by  ^  0, 
E.C.S 

7136 

Inventory  Control 

line  Iteas 

Throughput  (nor  in 
process  analysis) 

2720 

Contract  Execution 

Actions  processed 

Throuohput  (not  In 
process  anaivsis) 

2850 

Contractor  Paynent 

Invoices  processed 

Throuohput  (not  In 
process  analysis) 

2121 

Packing 

Measureaent  tons 

Internally  consuaed  In  6 

2131 

Care  of  Material 

In  storage 

Neasureaent  tons 

Internally  consuaed  In  6 

2132 

Neasureaent  tons 

Internal Iv  consuaed  in  C 

2124 

Skipping 

Measurement  tons 

Internally  consuaed  In  G 

2122 

Bulk  Issue 

Neasureaent  tons 

All  cost  centers  by  Z  0, 
E.C.S 

2123 

Bln  Issue 

Nea^uivaent  tons 

All  cost  centers  by  *  0, 
E.C.S 

9943 

Clothing  Stores 

Voluae  of  sales 

A1 1  cost  centers  by  S  0, 
E.S 

2142 

Servaart 

Voluae  of  salts 

All  cost  centers  hv  *  0. 
T.s 

KM 

SUPPLY  .  HOUSEHOLO 

60Q0S 

2330 

Household  fioods 

Applications 

All  cost  centers  by  T  0. 
E.S 

NR 

SUPPLY  •  FUEL  9PERATIONf 

2141 

Retell  Refueling 

Ballons  (thousands) 

Cost  Centers  S69h  a«e 

SvOO  by  T  flying  hours 

1 
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SUBCOST  CENTER 

WORK  UNIT 
(OUTPUT) 

INTERMEDIATE  PRODUCT 
DISTRIBUTION 

HM 

SUPPl Y  -  FOOD  SERVICES 

9911 

Messes,  Genera’. 

Number  of  meals 
served 

All  cost  centers  by  Z  E 

I 

SECURITY 

6B10 

Adm’ ni stration 

Number  of  personnel 
performing  security 
t'uncti  ons 

Throughput  (not  in 
process  analysis) 

6820 

Police  &  Guard, 

Civilian 

Not  applicable 

Throughput  fnot  in 
process  analysis) 

6B40 

Shore  Patrol 

riot  applicable 

Throughput  (not  in 
process  analysis) 

J 

1  RAINING 

6J10 

Training,  General 

Students  graduated 

Co'i  Centers  SGOO  and 

SJOO  L-y  %  S 

6020 

Training,  Flight 

Students  graduated 

Cost  Centers  SGOO  and 

SJOO  by  %  S 

5030 

Training 

^tudontc  oradiiated 

Cor-t  Centers  SGOO  and 

SJOO  by  %  S 

K 

PUBLIC  WORKS 

9100 

Administration 

Th  ouahput  (not  in 
process  analysis) 

9110 

Public  Works 
Administration 

Throughput  (not  in 
p  'ocess  analysis) 

9120 

Engineering 

Throughput  (not  in 
process  analysis) 

9130 

Fami  1y  Hoi's  ing 

Admi nistration 

Throughput  (r.ot  in 
process  analysis) 

9200 

SUop  Operations 

Thrcjohput  (not  in 
process  analysis) 

9400 

Vehi cle  Operations 

Throughput  (not  in 
process  analysis) 

9500 

Vehicle  Maintenance 

Throughput  (not  in 
process  analysis) 

6-28 
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RMS  SUBCOST  CENTER  WORK  UNIT  INTERMEDIATE  PRODUCT 

CODE  (OUTPUT)  DISTRIBUTION 


7600 

Utility  Plants 

Throughput  (not  in 
process  analysis 

7830 

Maintenance  Shops 

Throughput  (not  in 
process  analysis) 

82C0 

Electri ci ty 

Throiiohput  (not  in 
process  analysis) 

SGOO 

VT7  SQUADRON 

SGIO 

Command  &  Staff 

Average  number  of 
personnel  in  SGOO 

Internally  consumed 
soon 

i  n 

SG20 

Administration 

Number  of  personnel 
supported 

Internal 1>  consumed 
SGOO 

i  n 

SG30 

Training 

Number  of  students 
aboard  in  SGOO 

Internal ly  consumed 
SGOO 

i  n 

S640 

A/C  Maintenance 
Organic 

A-3  status  aircraft 
assigned 

Cost  Center  C 

SJOO 

VT9  SQUADRON 

SJIO 

Command  &  Staff 

Average  number  of 

I n terna 1 1 V  consumed 
SJOO 

i  n 

SJ20 

Admi ni strati  on 

Number  of  personnel 
supported 

Internally  consumed 
SJOO 

i  n 

SJ30 

Training 

Number  of  students 
aboard  in  SJOO 

Internal ly  consumed 
SJOO 

i  n 

SJAO 

A/C  Maintenance 

A-3  status  aircraft 
as  s i oned 

Cost  Center  C 

UNCLASSIFIED 


Sf«  ';n?  \  .M  fli  tf  l'’n 


DOCUMENT  CONTROL  DATA  ■  K  S,  D 


><  «  tjTf /I  I  t-i'-  '.I  (i.  .ttl'itt  fith' .  fituh  tkii  t  .II’ t  ..*1  s  f  rfiffn  'I  Ui-ri  'iv  r.ilt  rvfyott  is  «  /.iv 


£a.  r<t, ►  c  M  T  •»!  c tj i  T  y  c  l  Aor>i f  ir,  a  i  ion 

UNCLASSIFIED 


1  oNto'fiATiNG  ACT'vitv  f  L''>rpiir.(rc  t 

Melonics  Systems  Development  Division 
Litton  Systems,  Inc. 

1340  Munras  Ave,,  Monterey,  Calif.  93940 


i  «l.ro»»T  TiTLt: 

Naval  Air  Basic  Training  Command  Manpower  Allocation  and 
Productivity  Measurement  Models 


A  OCSCNiPTivC  NOTES  (Type  **/  report  and  inrfuM  ivr  iJatrut 

Final  Reoo  r t _ 


6  nLPOR  T  D  A  T  E 


1  December  1969 


8<».  CONTRACT  OR  GRANT  NO 

N00022-69-C0100 

h.  PROJCC  T  NO 


Tfl.  total  no  Of  fAGI 


7f».  ND  or  RLf-  5 


originator*-  RC.rCI-T  NUMnt  RlS) 


OTn^;R  RCPORV  NOI5I  fAnv  ofRrr  number*  rhol  ni/ty  he  itssiy, fieri 
this  report) 
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This  document  has  been  approved  for  public  release  and  sale, 
its  distribution  is  unlimited. 


1.*  5RON^OR^NG  MIL!  t  At-  V  A  C  T  i  V  ’  T  »■ 

Department  of  the  Navy 
Bureau  of  Naval  Personnel 
Washington,  D.  C.  20370 


A  Manpower  Allocation  Model  (MAM)  and  a  Productivity  Measurement 
Model  (PHM)  for  the  Naval  Air  Basic  Training  Command  (CNABATRA)  were 
dcvelr-ped  to  provide  Navy  management  with  tools  for  improved  man- 
p<-wer  planning,  programming,  and  budgeting.  Development  of  the 
models  included  an  investigation  of  the  available  data  and  an  analysis 
f  the  processes  which  take  place  at  various  CNABATRA  facilities. 

After  the  models  were  formulated,  computer  programs  were  written, 
-ested  and  run  using  the  available  data.  The  MAM  provides  a  quan¬ 
titative  means  of  examining  manpower  requirements  to  support  a  range 
of  pilot  training  rates  in  increments  selected  by  the  user  at  the 
five  naval  air  training  stations  and  ter.  training  squadrons  comprising 
CNAMTRA,  its  command  headquarters  staff,  as  well  as  the  Naval  Air 
Training  Command  Headquarters  staff  and  the  Naval  Avi-tion  Museum. 

The  model  is  designed  to  use  data  from  RMSPRIME,  OPNAV  5320,  Enlisted 
Distritution  and  Verification  Reports  (BUPFRS  Report  1080-14), 
and  Student  Training  Progress  Critiques.  Other  sources  of  data  can 
also  be  utilized. 
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KEY  WOMDS 


Personnel  Research 
Manpower  Allocation  Model  >  MAM 
Productivity  Measurement  Model  -  PMM 
Pilot  Training  Rate  -  PTR 
Resource  Management  System  -  RMS 
Process  Analysis 
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